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do not cvist, they are simply* at a point \\hcre lhc\ cannot be 
seen 

The duration of life, with maUgnancy of tlie esophagus, is 
approximately fourteen months from onset to termination 
Most patients haA'e had sjTnptoms for about seven months 
before conung to tlie Clinic, and thej' hve another seven months 

It IS interestmg, also, that the patients fall mto a rather 
definite economic group Most of the men are farmers, truck 
drivers, or bar-tenders, that is, men nho tend to be careless 
about tlieir personal habits and uho eat rapidly 

I have had two patients who have developed mahgnancy 
of tlie esophagus on preexistmg bemgn stnetures Both stric- 
tures w ere caused in childhood by sw'allowing lye One patient 
was burned at the age of eighteen months Wlien slie was 
fifteen jears old the stricture was dilated, follow mg whidi she 
was quite ill for several months, then made a fair recovery A 
diagnosis was made of lung abscess As showm by the subse- 
quent history, what really happened was a mechamcal perfora- 
tion into the bronchus The patient came to the Chmc in Janu- 
ary, 1923, at the age of thirty-eight At tliat time she had an 
ordmaty, apparently benign stneture of the esophagus (Fig 
162), w’hich I dilated four or fi\e times Four weeks after the 
last dilation, when she swallowed fluid, it caused her to cough 
She w as runnmg a feA er, and returned to tlie Chnic Not know- 
ing tlie preAaous historj- of the probable perforation at the 
age of fifteen, I told her husband that w e had seen one case in 
whicli cancer developed in the scar, and tliat his wife’s stricture 
had behaved in a w ay that made me think it might be cancerous 
He then told roe about the trouble when she was fifteen years 
old, which seemed to explain the whole proposition fistula 
into the bronchus, with a tinj opening remaining, and thus 
stretching of the scar tissue had resulted in leakage Gastros- 
tomy was performed in this case The stricture appeared to be 
bemgn with considerable granulation tissue Tliere was some 
bleedmg A piece of tissue was coughed up, and on examination 
proved to be inflammatory Esophagoscopic examination was 
performed, a piano wire passed mto the gastrostomy opemng, 
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and the thread pulled up through the mouth If the patient’s 
condition improved, I planned to dilate the stncture further 
After the gastrostomy die had a rather slow convalescence, but 
die gamed weight from 64 to 100 pounds, and was gettmg on 
well, when die began to cou^, and the cough mcreased 
imtil she developed bronchiectasis, and died ei^teen months 
after the gastrostom}’ This was thirty-six years after the lye 
bum had been received At necropsy a verj' sarrhous obstruc- 



Fig 162 — Carcmoma of the esophagus developing in the scar of a cicatn* 
cial stncture, which had resulted from the ingestion of bo 

bon was found in the esophagus, extending into the hilum of 
the left lung There w'as evidence of an old perforabon mto 
the left brondius This appeared to be fibrous inflammatory 
tissue, but a microscopic examinabon of a secbon proved it to 
be cancer 

The other case of mahgnancj' of the esophagus ongmabng 
m a previous burn was m a man who had received a bum m 
childhood He had trouble in swallowing as he grew older 
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"WTien he came to the Clinic there were metastatic nodules all 
over his body skull, scalp, don, musde, and bone I ha\e 
never seen more general metastasis, with such large nodules . 
He was sent home at once, and died soon after Tissue remo\ ed 
at necropsy proved to be mahgnant 

TREATMENT 

JIany physiaans advise early, routine gastrostomy in these 
cases of mahgnancy Others prefer radium and r-ray treat- 
ment, and certain enthusiastic thoraac surgeons advocate re- 
section 

It has been the policy in the Chmc, smce we found that 
radium did not give rehef, to dilate mahgnant stncturcs with 
ordinaiy sounds in the same way that we dilate benign stric- 
tures It is as ea^ to dilate a mahgnant as a benign stncturc 
of the esophagus Only three splits of the esophagus have oc- 
curred m the last five years m about 500 cases of cancerous 
stricture treated in the Clinic During the same pcnod, in 
a small group of cases m which dilation was not attempted, 
there have been three spontaneous perforations It is also re- 
markable that there has not been a single fatal hemorrhage 
following dilation, although hemorrhage is often the tenmnal 
event m cases of cardnoma of the esophagus 

I dilate the strictures up to 45 F at the first treatment, 
then let the patients go home, mstructing them to return for 
further dilations to keep the lumen patent and to maintain 
comfort. The treatment cannot cure, it does palhate, and 
the patients hve in comparative comfort for as long as three 
years 

Gastrostomy, on the other hand, is a nuisance to everybody 
Nearly all the patients we have seen on whom gastrostomy 
has been performed were sorry it had been done They can 
ill afford a long stay in the hospital and, as a rule, have nobody 
at home to take care of them The mortality following gastros- 
tomy IS ten tunes as great as that foUowmg dilation, and the 
patient does not obtam the same degree of rehef, smce he cannot 
swallow 
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Hov\'e\er, there are certain types of malignant strictures 
that cannot be dilated, or in irhich dilation fails to afford rehef 

1 In cases of cancer of the mtroitus, -with either unilateral 
or bilateral cord paralj'sis, metasta^ to the cervical glands, 
and cough, no rehef can be obtamed b}’' passmg sounds Neither 
is rehef afforded by gastrostomy The only thing to do m sudi 
cases IS to make the patient comfortable by the hberal use of 
moiphin 

2 If the lesion is essentially gastnc, and obstruction is 
produced b}’- shelvmg of the mahgnant growth at the cardia, 
sounds pass over this mass, and no real stretching is accomplished, 
so that this method of treatment is of httle value Gastrostomy 
m such cases may result m metastasis to the abdommal wall 
at the site of the old masidn, and add permanently to the pa- 
tient’s discomfort 

3 Spontaneous perforation into the brondius or mto the 
trachea makes dilation inadvisable In such cases the thread 
im11 wrap around the esophagotracheal septum, and the sound 
cannot be guided Gastrostomy is then possibly mdicated, 
but ^ould not be urged 

Results with radium have been absolutely disappomtmg 
A few men have reported good results followmg a?-ray treatment 
There are two outstandmg dangers with x-ray the patient is 
mcapaatated after treatment by nausea and vomitmg, and 
there is a chance of producing pulmonary fibrosis with respiratory 
s3miptoins I do not ad^se x-ray treatment unless the patient 
IS m ^ ery good condition Surgery is purely experimental and 
should not be advised 

I have recentl\* obser\ ed one case of mahgnancy developmg 
m the sac of a phaiyrngo-esophageal dl^ erticulum An attempt 
■nas made to remo\e the sac, but the lesion extended too far 

Nmet^* per cent of the cases of cancer of the esophagus can 
be diagnosed on the histoiy alone If the patient is a man more 
than forty years of age, and has had progressive and constant 
d3rsphagia for a year or less, beginnmg with sohd food, later 
with semi-sohds, and finally with hqmds, with or without 
pain, and wi^iout a historj* of sn allowing a caustic the chagnoss 
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is cancer Symptoms of cancer are simply mcchamcal, the 
condition is advanced before d 3 rsphagia begms Early recogni- 
tion IS impossible, unless a routine esophagoscopy is made in 
all cases, ■which, of course, ■« ould not be practicable The lumen 
of the esophagus must be narrowed sufBdently to obstruct a 
bolus of sohd food before cancer of the esophagus can possibly 
be recognized 

Patients mth cancer have pain, but not tlie cohd.y pain 
charactenstic of cardiospasm Pam is veiy rare in early cases 
of cancer, and when it develops, late in the disease, it is a nusery. 
whereas the pain of cardiospasm is sharp, resembhng tliat due 
to gall-stones, and appears early Sometimes cardiospasm is 
diagnosed as gall-stones for this reason 

The v-ray is of value in diagnosis, in that, when positive, it 
shows a very typical picture a moth-eaten, irregular appcanng 
lesion On the other hand, there may be mahgnancy with a 
perfectly smooth obstruction Hie a-ray is also of value in 
determimng perforation mto the bronchus If there is a history 
of cough after swallowing hquids, a prelimmary i-ray examina- 
tion should be made Most patients should have an x-ray 
exammation unless they are having difficulty m swallowing 
hquids, in w’hich instance it is inadvisable to give them banum 
if dysphagia is pronounced, because it may complete the ob- 
struction Then gastrostomy must be considered, or the pa- 
tient sent home without treatment Tlie thread should be sival- 
lowed before the a-ray examination is made, because the banum 
may make it impossible to pass the thread 

The passage of sounds is also helpful m diagnosis The 
sound is passed on tlie thread down to the obstruction, which 
can be felt with tlie sound as well as if a finger were on it Tlie 
obstruction due to cancer is firm and melastic, a type w'hich is 
not charactenstic of bemgn stricture On passage of the first 
sound a pink-tinged mucus is obtained This mucus is mtimatcly 
mixed with blood, not blood-streaked Cancerous stncturcs 
can be dilated up to 45 F without difficulty This is not true 
of bemgn strictures 

It is not difficult to remove a speamen through tlie esopbago 
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scope for biops>, but it ddays the patient for another day 
Most patients are referred for dilation the morning after they 
register, and are dismissed that afternoon, so that they have 
to remain only thirty-six to forty-eight hours We advise them 
to return if they need any further dilation 

EXAMINATION OF CASES 

Case 1 — This patient is fifty-eight jears old She has had practically 
constant, severe pain in the midstemum which radiates through to the back, 
since March, 1923 The pain is not related to the ingestion of food She has 
pain when food passes a certain place in the esophagus, but never has had 
regurgiration or I'omiting She is afraid to eat anything, has been Imng on 
liquids for the last two months, and is losmg strength and weight Dunng 
the last two months, the pain has settled in the left lower chest, but it is 
present oier the entire chest 

The x-rav re\-ealed malignancy of the stomach, which is encroachmg on 
the lower esophagus I don’t know how much we can expect to accomplish 
in such a case The patient started this thread day before j-esterday, before 
the x-ra) was taken, because of the fact that she was swallowing liquid only 
The thread did not pro^'e to be necessary in this case, but the precaution is 
warth while whene^er there is the possibility of complete closure following 
the taking of banum In dilating, first I use a blunt oliia on a whale bone 
staff, w hich IS passed over the thread, to the obstruction, but without pressure 
The obstruction is right at the cardia, but unfortunately I shall not be able 
to proceed with the dilation, because the thread has snarled and broken 
This illustrates the difficulty we often have with older patients they do not 
follow directions We told her to swallow only five yards, and she has swral- 
lowed ten The result is a snarl, and a day’s delay 

Case 2 — This patient is fifty-nine y’ears old He has had dy'sphagia 
for SIX months Before that, he was healthy Difficulty began with swallow- 
ing solid food, and there has been constant progressive dysphagia ex er since 
The onset was rather sudden The patient’s diet is now restricted to a lery 
small amount of fluid For that reason a sound is passed on a thread before 
he IS referred for an x-ray He started taking the thread' yesterday after- 
noon, and has swallowed it exactly as he was instructed The obstruction 
is in the middle third, 11 5 inches from the esophagus The lesion is x’ery 
solid, almost like bone, and is evidently very scirrhous The thread is pulling 
up through the stneture because the patient did not have twentv-four hours 
in which to swallow it Therefore the dilation will not be done until to- 
morrow, as It should not be attempted with a loose thread 

This IS the first case I have ever seen of a probable malignancy of the 
esophagus in which the wire spiral could not be passed with ease I have 
seen a number of benign strictures in which this was not possible 

Next day — I am afraid this patient has an esophagobronchial fistula 
with his thread through it I mention this because it illustrates that, no 
matter how careful one is, unexpected difficulties may arise In every case 
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of cancer of the esophagus I ask the patient, before I gne him the thread, 
\\hether he coughs after sivalloixing liquids If the rcp1> is affirmati\e, an 
a ray is taken to detect a possible fistula before the thread is snallowcd This 
man, howe^cr, replied in the negative Ycstcrda> 1 met obstruction at the 
lesion, so dense that I couldn’t get the wire spiral through This monwng 
when the patient came in he said that he had coughed considerably last 
night On further questioning he said that for several weeks he had had con- 
siderable cough after swallowing liquids, although he answered in the nega- 



Fig lf)3 — Gircinomn of the c^plngu* with perforation into left main hron 
rhus Note barium m descending bronchi 


tive ec'-tirdae lhi<show»thi unrtliibilit\ of the firii hi'itorx It is there 
fore, IikcK that he his in isjphigolironrhnl fistiili iiid tint the thrtid his 
passed through the opening into thi l>ronihii>- Ins Uin loughtd up and 
reswillowcd This would t\phm ihi obstruction to tin win spinl it the 
lc\el of tilt lesion 

1 hi\t ni\tr s tn i s is in whih tiu ^brncl wml lliroiigli llit per 
forition tint could not Ik diigno-td immidiitils on pulling up tin tbrcid 
In such 1 CISC not nuirt thin 0 to h inilus of tin llifc id nn Ik pulled up 
before it Imoints iKrficiU tint ind it the -iim timt priKlucis piroxisms 
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of cough I can pull this pat ent’s thread up 3 or 4 feet, and he does not 
cough Therefore, I ma^ be mistaken in thinking there is a fistula On 
passing sounds, there is some snubbing of the nare spiral at the pomt of 
obstruction, but no difficult\ in stretching the rather long malignant stne- 
ture to 45 F The patient is coughing up considerable blood If he has a 
fistula into the bronchus, the thread fortunateb did not pass into the per- 
foration * I shall refer him for x-n\ examination this afternoon, to deter- 
mme the question of perforation (Fig 163) 

Case 3 — This patient is just the t\pe for nhom dilation offers most 
He has no relatn es, no place to go, no monex If I referred him for a routine 
gastrostomx , there would be nobodx to take care of the tube -^s a result 
of dilation, he 1011 enjox several months of relief He is fift\-tno v-ears of 
age Five xears ago, his esophagus felt ran, and he had trouble for a fen 
months, then got better Last fall the same trouble recurred, and for the 
last tno months his food has stuck in the lon-er third of the esophagus He 
has been able to nork onlj part time He can take n-arm nnter slonlj, 
and a little bread, but not much solid food He has lost 23 pounds in n eight, 
and appears cachectic A'-raj examination has not been made I examined 
him }-esterdax afternoon, and started a thread at once He did not follon 
mv instructions, and has sn'allowed too much of it A snarl has resulted, 
and the thread is not taut An unguided sound snubs at the upper edge of 
the obstruction, and if an attempt were made to pass the sound with pressure, 
a hole might be punched m the wall of the esophagus Therefore, I will 
tie a fresh thread to the one that he has partiallj sirallowed, and hav e him 
take It more slon h until three or four vards hi e been ingested 

Patients if given plentx of time, and if thex follow direebons, xnll rarelx 
have difficult! in getting the thread down satisfactonlx It should not be 
taken faster than about a foot an hour, or it will snarl Twentx -four hours 
IS allowed to sirellow fixn x’ards Button-hole twist, size D, is used 

iVex/ day — ^The thread is now taut Before dilating, I measure off the 
distance of the obstruction from the incisor teeth, on the whale-bone staff 
In this case it is 14 inches I mark that distance on the staff with a small 
sbip of adhesix-e tape, and in passmg the sound exert no pressure until the 
spiral has passed that point A small piece of bssue was caught in the spiral 
dunng dilation, and on microscopic exammabon prox ed to be Grade 3 squam- 
ous-cell epithelioma The pabent returned home the dax following dilabog, 
in relabx-e comfort 

Case 4 — ^This patient has had dxsphagia for six months, and pnor to 
that he had had indigestion of an indefinite txpe He has had gas on the 
stomach for the last four x-ears Dx'sphagia began with the ingestion of solid 
foods, and has been constant and progressix-e The patient can still swallow 
soft foods, but has to take them x’erx slowlx He has no pain, but has lost 
30 pounds in weight in six months There is a small amount of mucus in the 
throat 

4 tj’pical mahgnant lesion of the esophagus was rexealed fluoroscopic- 

* The x-raj examination rexealed a fistula from the mahgnant esophageal 
stricture into the left bronchus 
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ally, but there \^as not enough obstruction to make satisfactorj plates This 
IS one reason for errors in diagnosis from s-ray examuiation alone Unless 
the lumen is so constricted as to cause almost complete obstruction, can- 
cerous lesions are likely not to be detected m the plates, because the banum 
«-ill not be retained sufficiently to demonstrate them The plates ma> even 
be negative, but fiuoroscopically the lesions can usually be detected 

This obstruction is high in the esophagus, 9 5 inches from the incisors 
The patient could feel his food sticking high In fact, patients can vcr> 
often locate the stricture accurately Follomng the passage of the first 
sound, there is usually considerable bleeding A piece of tissue picked up 
in the end of the spiral proved on microscopic examination to be Grade 3 
squamous-cell epithelioma The stricture vras easily dilated to 45 F 



PYLORIC OBSTRUCTION DUE TO SWALLOWING A SOLU- 
TION OF CONCENTRATED LYE 

Porter P Vinson and Hoisard R Hartman 


The swallowing of a solution of lye almost alwaj's results 
m a bum of the esophagus severe enough to produce a dcatnaal 
stncture In fatal cases, a scamng of the mucous membrane 
of the stomach is sometimes noted, but a stncture the result 
of a bum at the p 5 doms is exceedmgly rare Such a bum 
usually follows the mgestion of a large quantity of the solution 
m attemptmg suiade The followmg is an illustrative case 

A woman, aged fifty-one years, was admitted to the hlayo 
Chmc September 30, 1923, with a history of havmg vomited 
at irregular intervals for three 3 ’’ears On September 4 she had 
swallowed a solution of lye, probably with smadal mtent For 
ten days there was moderate dysphagia followed bj' one week 
of normal deglutition, when contmuous vomitmg and mconstant 
abdominal pains ensued 

At the time of exammation the patient was greatly emaaated, 
and marked penstalsis was visible The temperature w as 100 5 ® 
An attempt was made to pass a stomach tube because the 
patient said that she could swallow without difficult}', but the 
tube met with an obstruction in the upper esophagus The 
a-ray exammation revealed an obstmction m the upper third 
of the esophagus (Fig 164) The patient then swallowed a 
twisted silk thread, and by the use of this as a gmde for an 
esophageal sound, a stricture was located S 75 mdies from the 
masor teeth, the esophagus was involved from this pomt 
through the cardia After the passage of sounds, the patient 
expectorated a considerable amount of foul pumlent matenal, 
and it w as assumed that the temperature w as caused by esoph- 
agitis and pen-esophagitis, possibly assoaated with a medias- 
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tinal abscess ITie fe\cr continued for three months, rising as 
high as 102° Tlic stricture was gradually dilated to 32 
French, resultmg in marked impro\ement m the patient’s 
general condition and complete rebcf from ^omlt^ng It was 
always difficult for the patient to swallow tlie Uiread, and usually 
required three or four daj-s for tlie tliread to become anchored 
sufSacntly taut in tlie intcstmc to permit the passage of sounds 






Ftg 164 — Pirtnl csoplngcnl obstruction m the upper third 

March 21, 1924, die stneture was dilated mtliout difficulty, 
but four daj's later tomiting again ensued llie patient re- 
turned to tlie Clinic April 14 m a scmi-comatosc condition 
She had lost mucli weight, and her abdomen was distended 
She was in pam \omiting, and dcliydmtcd Ihe \omitus was 
foul and bilc-staincd \ ’Stomach tube could be freely passed 
The presentmg condition was obstruction in tlie gastro-intcstinal 
tract, but because of the patient’s ^c^}’ poor condition, examina- 
tions w ere limited Roentgenogram^ w ere not made Supjiort- 
ing measures of proctoclv-is of 5 per cent glucose subcutaneous 
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and intravenous saline, intravenous glucose, and blood trans- 
fusions, vrere earned out, but the patient died April 26 



Fig 165 — Extensile scarring of the esophagus from caustic 



Fig 166 — ^Stneture of the pj torus with impaction of silL thread producing 
complete obstruction 


Postmortem cxammation revealed a scamng of the lower 
two-thirds of the esophagus, with considerable pen-esophageal 
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fibrosis (Fig. 165) The lumen of the esophagus was suffiaently 
large to have permitted the free passage of food The external 
appearance of the stomach was normal, but on opemng the 
organ, there was found to be considerable scamng of the mucous 
membrane of the lesser curvature, and an annular stneture of 
tense fibrous tissue greatly narrowmg the lumen at die pylorus 
(Fig 166) , this was occluded by the previously swallovs ed thread 
which had snarled m the stomach The free end of the thread 
projected mto the mtestme, so that there was complete ob- 
struction to normal penstalsis, but not to reverse peristalsis 



PEPTIC ULCER Aim PALPABLE MASSES 


Howard R Hartman 


A histoiy of a gastnc complaint and a palpable mass in the 
upper abdomen is almost diagnostic of gastnc cancer, as 95 
per cent of such masses prove to be mahgnant Occasionally, 
however, an accurate a:-ray examination which reveals a bemgn 
lesion, may substantiate the dmical history so that a diagnosis 
of peptic ulcer, with an inflammatory mass, can'be made This 
differential diagnosis is of great importance to the patient be- 
cause operative mterference, if undertaken too soon and with- 
out the proper preparation of the patient, is likely to prove 
fatal If the patient receives proper and ample preoperative 
preparation, the inflamm atory masses subside and operation 
is then conducted without the danger of infection and the too 
frequent sequel® To amve at the correct diagnosis in such 
cases, one must wagh all the dmical ewdence and not forget 
the high madence of mahgnancy, but if the patient's general 
condition is good, the dassical mdications of carcinoma are 
lackmg and there is rlimral evidence to support the diagnosis 
of ulcer, one is justified m the diagnosis of an inflammatory 
condition subsequent to ulcer, particularly if confidence can 
be placed m the x-xay diagnosis As illustrative of this type 
of case, and to compare the effect of hasty operation with the 
results of proper preoperative care, two case reports are pre- 
sented 

Case 1 — A man, aged sixty years, had had various gastnc complamts 
since he was sixteen, but without charactenstic diagnostic importance until 
fourteen j’ears before coming to the Qmic, when he began to have penods of 
dull pain around the umbilicus, one-half to one hour after meals This was 
relieved at times bj food and soda It lasted from a month to six weeks, 
and then would subside for from one to twelve months Some penods were 
not so sharpl} defined Six months before the patient came to the Clmic, 
the gastnc symptoms gradual!} increased The pam was related to meals 
as before, but became dull and gnawing and was distnbuted throughout 
vor-8 — 66 1041 
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tion a subacute perforating ulc«r iras found immediately above the pylorub, 
with considerable evidence of subacute inflammation around the pylorus 
Because of the possibility' of malignancy, a partial gastrectomy was per- 
formed The immediate and final pathologic reports on the tissue removed 
read “chronic gastric ulcer ” 

There was m this case still “considerable” evidence of sub- 
acute inflammation, which no doubt a few days earher would 
have been much more m evidence These inflammator3' masses 
subside, as a rule, very rapidly on the treatment outhned, and, 
if it IS contmued long enough, not only does the mass disappear, 
but the inflammatory reaction itself is reduced to a pomt where 
surgical mtervention can be earned out, so that the mortahty 
will be no greater than is to be expected for the particular kind 
of operation that is ultimately mdicated Great care must 
be used m selectmg the proper cases If tliere is gastnc ob- 
struction, the preparation mdicated is a hqmd, noncoaguable 
diet (unless the obstruction is complete), lay age tvnee daily, 
proctodysis of glucose, and perhaps saline hj-podermodysis, 
even if the obstruction is due to malignancj’ 

From forty-eight to seventy-two hours usually suffices to 
get the stomach dean, mcrease the tomaty of a dilated organ, 
and sometimes to reheve at least that part of a pylonc stenosis 
due to inflammatory swelhng Also durmg this time the usual 
ddiydration that accompames pyloric obstruction is oyercome 
by the hqmd diet and the mjection of flmds The kidney out- 
put IS improved and many toxic elements are ehmmated from 
the blood WTien the stomach is dean and the deh5'dration 
is corrected it removes the added danger of operating m the face 
of pylonc obstruction One must be very certam of his ground 
to contmue the preoperative treatment much longer because 
of the high madence of caremoma when there is a history' of 
gastnc trouble and a palpable mass Yet with proper care to 
the nght patient the treatment of a peptic ulcer with a palpable 
mass should contmue, as the mass is easily reduable and even 
the infection causmg the mass is reduced so that the danger 
of postoperatiy e pen tombs is elimmated and operabve mor- 
tahty is reduced to normal for the parbcular surgery ultimately 
mdicated 




SPONTAWEOirS HEALING OF CHRONIC DUODENAL AND 
GASTRO JEJUNAL ULCER 

Geokge B Eustekjian 


Two cases are presented with laboratory data, illustrative of 
spontaneous healing of a duodenal and a gastrojejunal ulcer, 
respectively Clinical and pathologic observ^ations on the capac- 
ity of chronic peptic ulcers for healing are based on accumulated 
evidence m untreated, medically treated, surgical, and post- 
mortem cases Factors which retard or prevent heahng are 
discussed 

• 

Case 1 — A man, aged si'd} -one >’ears, xvas examined in the Qmic 
August 4, 1924, mth a presentmg complamt of “neri-ousness ” He had 
been mamed in 1889, and his tnfe had died, presumabh of tuberculous 
peritonitis, in 1918 About one j ear after her death he had a “nen-ous break- 
doivn ” This had its inception as a sinking feelmg xiben he retired, and on 
account of this he Mould often get up for a variable penod shortly after 
retinng Soon he de^-eloped a fear of going to places or meetmg people, 
and had a strong aversion to accepting anv form of responsibility This 
psj’chasthenia still persisted at the time of exammation He had never been 
robust or a sound sleeper, but gren stronger pan passu Kith age Malana 
m childhood and an uncomplicated gonorrhea at tnonti -fii'e, rrere his only 
previous illnesses His father died of pulmonar\ tuberculosis at the age of 
fort>-four, and his mother lived to the age of eight} -three He had been m 
man} occupations and trades imtil three }’ears before Smce then he had 
done nothing, had no desire to do anvthing, and time consequent!} hung 
heavil} on his hands He had an mcorac sufSaent to live on comfortably 
Barring an occasional headache, he had no complamts On further ques- 
tioning he recalled that thirt} }'ears before, for a penod of tn-o or three }-ears, 
he had "stomach trouble," for which he was treated b} vanous ph}'sicians, 
each treating and diagnosing his ailment differentl} However, these gastnc 
disturbances were intermittent, penods of distress alternating with penods 
of complete relief Durmg an exacerbation a gnaw mg, burning mid-epigastnc 
pain would appear three or four hours after meals, mvanabl} at 10 a m and 
4 pm, and would be relieved by alkalies, alimentation, or b} Iving down 
This pam was most marked m the afternoon, and usualK 0 5 dram of soda 
would give relief There was no histor} of acute colick} pam or of gross 
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hemorrhage from the stomach or bowel Nei^-oiis or cmotiom! stnin, or 
dietarj indiscretions would aggra«tc his sjmptoms or bring about an "at- 
tack " Bj eating cnrcfull> of bland foods for sc\cral >ears, beginning soon 
after the onset of his trouble, he had impro\ed gradually until recox-cry was 
complete He had had no disturbing gastric sMiiptoms in the last twent>- 
sc\en or twentj eight jears, and liad eaten the <!amc food as the axerage 
health} person When quite nenoits he would lielch occasionalK soon after 
a meal 

As the patient's chief concern was his nervous condition, it was diIncuU 
at first to induce him to submit to laboralor} m\ estigation of his upper dices 



Pic 167 — Rocntgcniigraiii of stomach, show ing characteristic dcforniit} of 
the liuodinal cap 

ti\c tract l»astric anahsis rtxaalid a total nciditx of 60, and a free hxdro 
chloric acid of I"? Tin ijiiantitx expressed was 60 c c . the chemical reaction 
for blood wa-, ncgitixe lluoro'icipic screen c'camination, and roentgeno- 
grams rexeakd i persistent dtformiix of the duodenal bulb, charietcnstic 
of duodenal ulcer (Pig 10") The general phitiral tx-amination was satisfac- 
tory, barring cviggi ran d refit \ts, moihriti arunosrit rnsis malnutrition, and 
moderate prostatic h\)K rtrophx Pin bemoglot.m jx r o ni « as 70 , and the 
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leukocytes numbered 6,900 The Wassermann reaction on the blood was 
negative The dental films showed definite penapical mfection in three 
devitalized teeth 

It was oiil 3 ’’by the routine inquiry into past illnesses, injuries, 
habits, and so forth that the histoiy of intermittent gastric 
disturbances occurring thirty j^ears ago, over a period of two or 
three years, was didted in this case I think you will agree 
that the patient’s trouble had all the ear-marks of the accepted 
syndrome of ulcer Tins, with the fact that a characteristic 
deformity’- of his duodenal cap -was revealed on fluoroscopic 
examination, and in all the roentgenograms should justify’- 
the diagnosis of a chronic healed duodenal ulcer The question 
might be raised Why does the cap defomuty’- still persist if 
the ulcer has been quiescent and healed for twenty-seven or 
twenty’-eight years^ In my experience this is the rule in cases 
of duodenal ulcer, after successful medical or surgical treatment. 
It is exceptional for such ulcers to heal -without some constriction 
or deformity’ of the lumen Fluoroscopic exammations of 
clinically well patients, who years ago have undergone gastro- 
enterostomy’- for such a lesion inianably re\eal a persistence 
of the original cap deformity In the majonty* of cases, in fact, 
the absence of such a deformity’ m the cap or for that matter 
m the stomach, m patients who continue to complain after a 
gastro-enterostomy’ is rehable e\-idence that an ulcer never 
was present I beheve that many’ other mstances of this kmd 
can be foimd if patients who m the past hay e had a dyspepsia. 
characteristic or suggestiy e of ulcer undergo a routine laboratory’ 
examination There is no question but that m the majority 
of cases rehable clinical eyadence, -with positive roentgen find- 
mgs by’ an expenenced and expert fluoroscopist, “constitutes 
a y entable necropsy’ m yayo ” Then we will not have to -wait 
until necropsy’ reyeals healed lesions and their sequelie, which 
are erroneously* regarded as havmg giyen nse to no ^mptoms 
durmg life 

Case 2 illustrates another ^-pe of lesion, far less common and 
more difficult of spontaneous resolution than the preceding one 
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Case 2 — A man, aged fifty-eight years, presented himself it the Clinic 
a fourth time for examination, September 21, 1923, because of disability re- 
sulting from a fracture of his left hip in August, 1922 On Ma> 4, 1904, a 
posterior gastro-cnterostom} for a large chronic duodenal ulcer, >vas per- 
formed in the Clinic The ulcer was 2 5 cm m diameter, and situated 1 9 
cm below the p>lorus on the anterior surface of the duodenum A chron- 
ically inflamed appendix was also remo\cd The patient recovered unevent- 
fully In Noa ember, 1913, he returned for a second examination because of 
a Tight inguinal hernia He made no complaints with regard to bis stomach 
Fluoroscopic examination at that time showed the gastro-cntcrostom> to 
be functioning normally, and nothing was seen passing the p>lorus \ her 
niotom> was performed In November, 1921, the patient returned on account 
of backache and "stomach trouble " The former was found to be due to a 
tuberculous arthritis and tilting of the fourth and fifth lumbar vertebras 
For about nine years he had had "spells of indigestion", characterized b> 
aching, burning pain in the lower epigastrium, appearing from two to three 
hours after meals, associated with some belching and bloating There had 
been no nausea, vomiting, bleeding, jaundice, fever, or paroxysmal pauii 
Soda, and a bland light meal relieved him The pain also occasionally awak- 
ened him at night Hot bread, doughnuts, heavy or fat food aggravated his 
distress He was constipated 

Gastric analysis revealed a total acidity of SO, free hydrochloric acid 
38, a trace of bile and a filtrate measuring 230 cc. Roentgenograms of the 
stomach showed the anastomotic openmg to be completely obstructed, and 
the pylorus open There was moderate dental sepsis and the tonsils had been 
removed previously 

From these findmgs, and the nature of the complamt, a diagnosis of 
gastrojcjunal ulcer was made The patient was placed on an ambulant 
regimen for ulcer, which he followxid for only a bnef penod as he was feeling 
fairly comfortable 

On the patient's final visit, in September, 1923, he did not complain of 
his stomach except that after an unusually hearty meal he was slightly dis- 
tressed Re-examination at this time did not rev cal unusual findings Gastric 
anal> sis by the fractional method show cd a low hydrochloric acid titer, ranging 
from 0 to 14, and a maxima! total acidity of 26, the filtntc measured 170 
C.C. and was negative to congo Fluoroscopic examination at this time showed 
the gastro-enterostomy to be quite patent, the pylorus open, and deformity 
of the duodenal cap, the site of the original ulcer The patient returned 
home on an ulcer regimen, including alkalis, which he persisted in for onI> 
two months A letter received from him November 7, 1924, stated that he 
was free from gastric symptoms 


Those fanuhar with the late results of gastne surgery realize 
that anastomotic or jejunal ulcers are among the most formidable 
of comphcations fhey tend to progress in extent, and often 
to perforate On that account the majonty arc more resistant 
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to treatment tTian the primary lesion, or after a vanable penod 
of improvement and apparent cure, break down again with a 
recurrence of the usual sjTnptoms However, surgeons and 
mtemists with a large espenence m this field are aware of the 
fact that the many early or late temporanlj’’ painful recurrences 
after gastrojejunostomy are really due to anastomotic ulcers 
vhich, for a variable period, are active and then heal Surgeons, 
m the last two decades, have from tune to tune called attention 
to this fact, often attnbutmg resolutions to the extrusion of 
mechamcal de\uces or unabsorbable suture matenal from the 
anastomotic area Approximately 5 per cent of our gastro- 
enterostomized patients give rlimral e\idence of such a comphca- 
tion ansmg, m about 2 per cent of whom a secondary operation 
or mtensive treatment is instituted Gastrojejunal ulcers may 
also cause a reactivation of healed, or partially healed, primary 
duodenal ulcers, which as a rule are not excised at the original 
operation In Case 2 it is mterestmg to note that the patient 
was practically free from symptoms for a year prior to his 
third exanunation, and yet it was at this time that roentgen ex- 
ammation showed the stoma to be completdy obstructed 
While probably not true in this instance, such closures are often 
of a temporary nature the result of spasm or edema provoked 
by the ulceration The subsequent course of the condition, 
with virtually no treatment, was gratifymg, and in my eiqienence 
IS unusual under the circumstances, espeaally when symptoms 
ha\e been present over such a long penod 

There 15 as yet no imanirmty of opmion as to the permanence 
of heahng of chronic gastnc ulcer followmg medical management 
The cntenon of heahng with most wnters is the absence of 
sjunptoms and the disappearance or dimmution of the mche 
An mcreasmg number of cases reported in contemporary htera- 
ture by competent obsen'ers will enable us, m the near future, 
to determine the efficacj' of medical treatment The duration, 
type and extent of the lesion, and in lesser degree, the age and 
sex of the patient, must be taken mto account As seen at 
operation, four types of gastnc ulcer maj’ be distinguished 
( 1 ) small shallow, mucous erosions and minute sht-hke ulcers. 
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(2) penetrating or perforating ulcers ratii ^cry deep aatcrs, 

( 3 ) perforated ulcers, 'vntli or without an accessor}’* cavity, and 

( 4 ) carcinomatous ulcers In my judgment, mucosal and the 
small penetrating ulcers of not more tlian two or tlirec years' 
duration clinically, respond promptly and favorably to an 
mtenshc and thorough regimen The older, more calloused 
penetratmg or perforating type of lesion can only heal mtli tlic 
greatest diflSculty, if at all Sucli extensive perforated, calloused 
lesions, m which the base is formed by the interposition ot a 
viscus such as the pancreas or hver, or with an accessory' pocket, 
respond unfavorably to nonsurgical mctliods 01 treatment 
Early small gastnc lesions respond more completely and promptly 
to treatment than do tliose in the duodenum, as a rule Ihc 
early disappearance of the mdic in the first few weeks of treat- 
ment is no cntcrion of healing, as it is invanably due to a plug 
of mucus in the crater, or in whole or in part to a diminution or 
disappearance of regional spasm In tlic light of our present 
knowledge no gastnc ulcers should be regarded as medically 
cured until sjanptoms and filhng defect have been consistently 
absent for at least three years In view’ of the persistence of 
tlic cap deformity m most cases of healed duodenal ulcer, it mil 
be interesting to determine how frequently and to what extent 
die filhng defect or nidic persists after complete heahng of a 
gastnc ulcer 

Our knowledge concerning tlie capaaty of an ulcer to Jicil 
after an operation by a skilful and cxpencnced surgeon is quite 
complete It must always be remembered diat approximately 
70 per cent of all ulcers arc duodenal, and that gastro-cntcrostomy 
will be the operation of choice in the majonty of case*; by most 
of our representative surgeons, tlic present tendency toward 
excision and some form of plastic operation or resection not 
withstandmg Foilowmg sudi operation tlic ulcer, whctlicr 
single or multiple, mxanably heals promptly Rcactixation 
may occasionally be encountered in tlic joung adult, tlic highly 
ner\ous person, or anjonc who is indiscreet in eating, dnnking, 
or smoking Extensa c focal inkcUon is undoubtedly a caii'c 
for reactivation of the ongmal ulcer, or tlic formation of new 
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ulcers, but it is suipiismg bow man}’’ persons "who do not 
cooperate remain -well after operation, espedally elderly persons, 
with long-standmg mdurated or stenosmg lesions Until a 
decade ago, evasion of gastric ulcers by knife or cautery nras not 
so commonly practiced as now Gastro-enterostomy alone 
for gastnc lesions remote to the pylorus was followed by cure 
or improvement m only about 65 per cent of cases The re- 
mamder had evidence of recurrent activity, and a few even pro- 
gressed to hour-glass deformity, hemorrhage or mahgnant de- 
generation, but rarely to perforation In recent years we have 
e\en found it necessary to perform a wide resection for large, 
chronic, perforated ulcers of the postenor wall and for most 
gastrojejunal ulcers, in order to conserve the ultimate health 
of the patient These facts show how formidable and per- 
sistent certain types of gastric lesions may be. Repeated ob- 
servation has con'vinced me also that m the bleedmg t 3 ^e of 
ulcer heahng does not necessarily insure against further hemor- 
rhage, and that under certam circumstances or even without 
adequate cause hemorrhage may recur 

That chronic gastric and duodenal lesions have the capaaty 
for spontaneous heahng has been confirmed by the revelations 
at necropsy In the past, many of the medical profession, 
the surgeon particularly, firmly beheved that such ulcers would 
not heal unless dealt -with surgically The lessons gleaned 
from a re-view of our own postmortem material have been very 
instructive Two thousand unselected necropsies between 1921 
and 1924 revealed the presence of 378 ulcers, acute and chrome, 
some of which were healed In 7 per cent there was concurrent 
ulcer of the stomach and duodenum, a percentage whidi dosdy 
approaches our surgical record of 6 per cent, that is to say, of 
every 100 patients having a calloused duodenal ulcer, six •will 
have an assoaated gastnc ulcer There were 141 gastnc and 
244 duodenal ulcers, indudmg twenty-mne healed gastnc and 
mnety-four healed duodenal ulcers Such ulcers involved 
se\eral or all the walls of the viscnis, mucosa, musculans and 
serosa In the group ■with healed ulcer, death had usually 
been due to other causes, m seieral, death followed surgical 
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interference on tlie stomach for marked motor impairment or 
actual stenosis A liistoty of gastric disturbances in tlic re- 
mainder had been flic exception ratiicr flian flic nilc However, 
tins IS not proof fliat these patients had not had a remote in- 
digestion Two oflier features of chnical interest should be 
mentioned (1) out of the total of 37S postmortem eases wifli 
ulcer, the nature of tiie assoaated disease in order of frequency, 
and the main cause of deafli per se, or as a result of complications 
were as foUow^s diseases of flic fliyroid, chronic ncphntis, 
prostatic hypertrophy, diromc cholcqrstitis, tumors of the brain 
and spinal cord, appendiatis, and gastro-cnlcritis of infants, 
(2) the average normal distance from pylorus to papilla of Vater 
is 7 9 cm , whereas in certam eases in which flicrc were healed 
duodenal ulcers flic distance had contracted to 6 cm and less 
This contraction causes a pouching of the first portion of the 
duodenum, as a rule umlatcral Sudi a poudung is often 
erroneously called a diaerticulum 

Tliat ulcers in aanous stages of development may heal 
spontaneously has been proved m \anous ways In view of 
flic information gleaned from Case 1, it is not unreasonable to 
assume tliat many persons, m whom definite scars were re- 
vealed in flic stomadi or duodenum at necropsy had a period 
of charactcnstic gastnc disturbances diinng hfc In connection 
witii healed lesions seen at postmortem Kantor has called 
attention to recent patiiologic studies of Ilolzweissig, which 
tend to emphasize flic tendency of peptic ulcer to heal spontane- 
ously, and to cjqjlain flic apparent mfrequcncy of healed lesions 
at necropsy This investigation, m a senes of 1,759 routine 
necropsies, disdoscd gastnc or duodenal ulcer or scars in 6 
per cent The diaractensuc findmgs after a peptic ulcer has 
healed IS a defect in the contmuity of tlic musculans mucosa? 

All otJicr coats, induding flic cpifliclium, may be so completely 
restored as to give a superfiaally normal appearance to the 
former iilccr-bcarmg area, from wludi it may be inferred tint 
pathologists did not find more healed ulcers m the past, not 
because the ulcers did not heal, but because they often healed 
so well that more than superfiaal inspection was ncccscarj to 
reveal cndcncc of them 
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SUMMARY 

The histones and subsequent rbrucal course of tw-o patients 
■with a chronic duodenal and a gastrojejunal ulcer, re^ectivdy, 
•which healed spontaneously are reported Other similar cases 
are obseri'ed from tune to time 

It IS predicted that routme rlimral and laborator}'- mvestiga- 
tion of persons who m the past have had painful gastnc dis- 
turbances ■will often reveal positive e\idence of qmescent or 
healed ulcers m the stomach or duodenum It is veiy probable 
that many sudi healed ulcers found at necrosp3’' are regarded 
as ha^•mg given nse to no symptoms dunng life 

The madence of spontaneous heahng in vanous types of 
lesions, the influence of medical and surgical treatment on the 
rate and degree of heahng, and the type of lesion m which 
spontaneous or medical treatment rarely obtain, are discussed 
It ■was sho^wn that no chrome gastnc ulcer diould be regarded 
as permanentl)' healed until symptoms and mdie have been 
absent for at least three y'ears The early disappearance of 
the mche dunng, or foUowmg treatment is no entenon of heal- 
ing, and a heahng or healed ulcer area is a locus minons re- 
sistentise, and all that it imphes 

The necropsy findings m 2,000 consecutive cases m the Clmic 
besides other recent pathologic m\ estigations, gl^e positive 
proof of the capaaty for chrome peptic ulcer to heal spontane- 
ously 
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PROBLEMS IN THE DIAGNOSIS AND TREATMENT OF 
GASTRO-INTESTINAL DISORDERS 


Charles S SIcVicar 


Case 1 Carcinomatous gastnc ulcer — A rancher, aged fifty-four years, 
registered at the Clmic September 27, 1924 His mother had died from a 
pelvic tumor, and one brother had died as a result of "tumor of the stom- 
ach " The patient had nev-er consulted a doctor before, except to have a 
diessmg for an accidental gunshot wound at the age of twenty In the fall 
of 1923, he first noticed an epigastric distress when the stomach was empty 
He would get relief from a glass of milL., or, if food were not available, from a 
soda tablet dissolved m water Throughout the winter of 1923-1924 he was 
free from this distress, but it recurred m the sprmg, subsided somewhat 
dunng the summer, and started agam m the fall, about a month before his 
coming to the Qmic. There had been no vomitmg, no nausea, and, so far 
as he knew , no loss of weight He had not had to stop work 

The phieical evammation, apart from marked dental sepsis, was nega- 
tive There was no abdominal tenderness Thehemoglobmwas76percent 
(Dare) The blood Wassermann reaction was negative A test-meal re- 
lealed a total amditj of 52, free hjdrochlonc aad 30, and a total content of 
100 c c Roentgenologic exammation revealed a bullet just below the nght 
diaphragm The duodenal bulk filled normally Repeated fluoroscopic 
exaimnations of the stomach revealed the niche of a small ulcer on the lesser 
curvature of the stomach 

Exploration was advised and at operation an ulcer was found on the 
lesser curvature and posterior wall of the stomach, about 7 5 cm above the 
pjlorus It appeared to be undergoing malignant degeneration, and a partial 
gastrectomv was performed (Billroth No 1) The ulcer was 2 0 cm in diam- 
eter, and histologic examination proved it to be carcinomatous 


Comment — The controversy regarding the possible ongin 
of carcinoma m chronic gastnc ulcer has two aspects, one con- 
cerns the statistiaan and the student of the saence of pathology, 
the other the practitioner of medidne The diniaan must 
take the responsibihty in a given case of demonstrated gastric 
ulcer of rejecting or advismg surgery* He has almost equal 
difficulty and responsibihty if, in the presence of a positive 

ios« 
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historj’’ for peptic ulcer, his r-ray colleague is unable to demon- 
strate an ulcer This is cspeaally true i\hen the duodenum is 
clearly ncgati\c 

From the cbmeal history it nas reasonable in tins case to 
diagnose peptic ulcer Only by r-ray could it be determined 
whether the ulcer uas m tlie duodenum or stomach Had it 
been in the duodenum, the possibilitj of malignana could 
have been disregarded, but smcc it nas in the stomach, surgcr\ 
was ad\iscd for two reasons (1) because malignancy could not 
be excluded, and (2) because skilful surgery is a satisfactorj’ 
treatment for bemgn gastnc ulcer Undoubtcdlj', careful 
medical management has given satisfactorj' results in die treat- 
ment of bemgn gastnc ulcer, but m readiing a dcasion as to 
the type of treatment in an individual case, tlic dmiaan mu«t 
be governed by tlie e\ndencc in that case, whether or not malig- 
nancy can be excluded In this case the diagnosis of mahgnancj' 
could be made by the gross appearance of the resected speamcn 

Case 2 Toxic manifestations occumng dnnng tbe alknbne treatment 
of ulcer — A merchant, aged si\t> -four >cirs, registered at the Clinic Maj 24, 
1924 There uas a somenhat elusive historj of a tv pc of indigestion suggest- 
ing peptic ulcer, overa penod of twent} eight >cars Dunng this time, there 
had been occasional spells of epigastric distress with a senre of constriction 
across the loner chest The foovi relationship vvas not definite, although on 
questioning the patient remembered that comfort followed eating For the 
last two jears, the epigastric distress had liccn more insistent, and had lie- 
come associated with a colickv pain in the left lower abdomen Both tvpcs 
of distress were hkcl> to come on about iO or 11 am Relief was tisunli) 
sccurctl by Iv mg dow n and applj ing heat to the abdomen A glass of milk 
did not afford relief, but the distress would disappear for an hour or *0 after 
a full meal, onfv to recur and disappear spontancouslv severa! times dunng 
the afternoon Relief often followed the evening meal for an hour or two, 
but the distress returned licforc bedtime The application of heat enabled 
the patient to go to sleep, but he frequcntl> wakened at midnight watli the 
somewhat widclv diffused lower abdominal and epigastric distress which 
disappeared spontancousl> within an hour A recent short trial of medical 
treatment for ulcer had not liencfitcrl the patient, and business worries and a 
faniilv bereavement had complicated the situation 

The {vaticnt was somewhat olicsc tired looking and jwlc, with a diffu"- 
enlargement of the thvroid without h>pcrth>roidism, and marked tenderniss 
over the sigmoid flexure of the colon, in the epigastrium and high up m the 
right iiimhar region There was inorferate dental sepsis The licmogloliin 
(Dare) w-is 69 per rent There was no occult blooil m the stools \ test- 
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meal re\-ealed a total aciditj of 76, free hjdrochlonc and 60, and a total 
content of 100 c c A roentgenologic eaamination revealed a marked deform- 
itj of the duodenal cap, and there was retention in the stomach of barium 
taken six hours before the fluoroscopic cxammation Roentgenologic ex- 
ammation of the colon after a banum enema showed multiple dnerticula 
without evidence of obstruction The unne was normal The phenolsul- 
phonephthalein return was 20 per cent at the end of two hours, the blood 
urea was 28 mg for each 100 c c The blood-pressure was 124 s\-stolic and 
SO diastolic 

After consultation with the surgical staff, it was decided to submit the 
patient to mtensne medical management of the duodenal ulcer, (1) because 
the age and debditated appearance of the patient seemed to increase the 
surgical risk, and (2) to determine, if possible, the relati\-e influence of the 
duodenal ulcer and the diverticula m the production of the disability The 
treatment consisted of fourteen feedmgs dail>, of 3 ounces of a milk and 
cream mixture, with alkaline powders midwa\ between the feedings These 
powders each contained 15 gr of calcium carbonate To one powder, 10 gr 
of bicarbonate of soda was added, and to a second, S gr of magnesium o\id 
The powders were routinely alternated, but were varied to secure a dail> 
evacuation of the bowels Dailv aspirations were made at approximateK 
twent} -nine minutes after one of the afternoon feedings, to determine w hether 
the free acidit\ was controlled From the first, difficulty was experienced 
in controlling the free acid When the acidity was controlled, the patient 
was free from distress, but eiary day or two, more especnlh m the earh 
morning hours, severe distress in the epigastrium and left lower quadrant 
developed Aspirations were done regularly at midmght, and m addition 
powders containing 40 gr of calcium carbonate and 30 gr of sodium bicar- 
bonate were giv en late at night, on the average of one pow der daily Dunng 
a pcnod of one week the ayeiage daily mtake was 3S3 gr of calcium car- 
bonate, 84 gr of soda bicarbonate, and 60 gr of magnesium oxid 

On the seyenth day, the patient complamed of a distaste for milk. He 
was conscious of a peculiar sweetish taste in his mouth, which he described 
as "coppery " There was moderate nausea, a little vomitmg, and dizziness 
yyith a slight dull generalized headache The distaste for milk caused a 
feeling of nausea wheneyer the patient looked at the container, or even 
thought of milk The powders ware at once discontinued On the eighth 
day the unne was alkaline The specific gravity was 1 012, there was a trace 
of albumin, and a few casts in the unne The blood urea was 28 mg for each 
100 c c. , the plasma chlonds ware 469, and the carbon dioxid combining powar 
of the plisma was 88 valumcs per cent ^fter two daya, the nausea, dizzi- 
ness and headache had disappeared, and the appetite returned, but the 
abdommal distress also recurred Therefore full treatment was resumed 
Two dava later, nausea, the swaetish metallic taste, occasional slight vomitmg, 
dizziness and headache again devaloped, and the patient craved cold liquids, 
especially water He also compliined of aching in the joints The blood 
urea was then found to be 121 mg for each 100 c-c The unne was alkaline, 
but there ware no casts, and no ilbumin The specific gravity was 1 011 
The phenolsulphonephtKilein return was 20 per cent The plasma chlonds 
VOL. 8 — 67 
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tt'crc 426, nnd the carbon dioxid combining power of plasmi, 92 \olumcs per 
cent AlUtis w-crc nt once discontinued, nnd water administered Gastric 
retention was guarded against b> daily aspirations, but did not become a 
feature since the awrage quantity rccoa-ercd did not exceed 200 c c daily 

Operation was undertaken June lO, 1921, sesentecn daas after the com- 
mencement of the medical regimen A chronic penetrating ulcer of the duo- 
denum was found to inaoho the entire upper third, bcemning nlxiut 1 cm 
below the pa lorus, and extending dow n for a distance of nlmiit 2 5 cm The 
ulcer had perforated on the antenor surface, and had been protected bj a tag 
of gnstrohcpatic omentum, the area of induration wns approximatcl) ^ S cm 
in diameter There was a great deal of localized peritonitis A gastro- 
cntcrostoms was made Consnlcsccncc was uncs’cntfiil 

October II, four months after operation, the patient reported that there 
had been no recurrence of pain, cither m the epigastrium or the left lowxr 
quadrant He had gamed 13 pounds in weight, and felt wvl! 

Comntotl —Tl\c sjTnptomaUc rdicf from pain in tlic left 
lower quadrant under mtensne medical treatment for the 
duodenal lesion, and tlic complete chs.appcanuice of pain in 
tins region after gastro-cntcrostomy suggests diat pylorospasm 
and sigmoid spasm were interdependent, and tliat in all prob- 
ability tlic diverticula demonstrated by tlic opaque enema were 
Uic result of repeated spasmodic contractions of the large bowel, 
ratlier tlian die cause of die pamful spasm Tlic findings at 
operation remind us diat we arc unable widi any accuracy to 
determine bj the cUmcal or roentgenologic findings die amount 
of gross anatomic cliangc in die duodenum, due to dironic 
ulceration In selected cases of peptic ulcer, especially in 
the stomadi, m whidi there arc physical signs of painful in- 
duration, a short preopcrative course of relative or absolute 
rest to die stomadi, ma) hnng about a \cry desirable reduction 
m die degree of inflammalorv reaction m the tissues around die 
ulcer, and so render surgical procedures corrcspon(hng]> safer. 

Our mam interest m tins cacc, liowcs cr, anscs from die ocair- 
rcJice of to^c manifestations dunng the alkaline treatment 
for ulcer Attention was first directed to dus condition by 
Ilardt and Rners at die Majo Clinic Tlic dinic.al diarac- 
terisUcs as oudmed in dicir paper, and manifested in this pa- 
tient arc distaste for milk .and a bad taste in the mouth, n.au^ca, 
hcadadic dizziness and adiing in the joints 1 oxic s)*mploms 
arc more likely to occur m patients who .are rc-:ist.ant to treat- 
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ment, that is, in whom it is difficult to control the free aadity 
by the usual moderate administration of alkahs Symptoms 
may, however, occur with such small amoimts of neutralizing 
powders that an idiosyncrasy to these drugs seems probable 
m certam persons The laboratory findings of hi^ blood 
urea, high alkah reserve, and lowering of plasma chlorids are 
similar to those found in the toxemia of mtestinal stasis, and 
suggest that the metabohc di^aimomes are similar It has 
been ^own that tetany is to be antiapated when the carbon 
diovid combining power of the plasma nses above 100 volumes 
per cent Alkahs are therefore contramdicated in all cases 
m which there is a rise in alkah reserve, or diould at most be 
used only with the utmost caution hloreover, the effect on 
the carbon dioxid combimng power of the plasma ^ould be 
frequently detemuned durmg the treatment of patients with an 
idiosyncrasy to alkahs The syndrome indicatmg toxiaty is 
so charactenstic that early recogmbon should be easy Re- 
covery has usually been prompt foUowmg the withdrawal of 
neutralizing powders If the dim cal symptoms, or blood 
chennstiy studies, mdicate a marked toxemia, the treatmrait 
outlmed for the toxemia of mtestinal stasis should be mstituted 

Case 3 Toxemia m acute inteshnal stasis — A housemaid, aged forty- 
five years, eras admitted to the hospital June 20, 1924 She was markedl> 
prostrated, dehydrated, and semicomatose It was impossible to get a 
coherent subjective history from the patient or her friends, but subsequently 
It was ascertained that for about one year she had had "bowel trouble," 
namely, progressively increasing constipation and occasional diarrhea For 
two weeks previous to adrmssion she had not had a bowel movement, dunng 
this time there was anorexia and frequent nausea, but no vomiting On 
admission, the blood pressure was 100 systolic, and 75 diastohc The whole 
of the large bowel was outlmed by impacted feces, and digital exammation 
of the rectum rcvaaled a papillomatous mass on the left rectal wall The 
temperature was 97" The unne was aad and contained albumin 2, and 
casts 4 The specific gravitj was 1 013 The ocular fundi were normal, 
the penpheral vessels ware not thickened The erj-throcytes numbered 
4,820,000, and the leukocytes 14,800 

June 21, castor oil was admmistcred m 2-dram doses evary two hours, 
simple enemas ware repeated throughouc the day, and 1 liter of physiologic 
salt solution was administered by hypodermocl>ais The blood urea was 
250 mg for each 100 c.c. This finding, and the clinical evidence of shock, 
led to more complete blood chemistry studies, and to a diagnosis of toxemia 
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Comment — ^The dimcal coiirse and laboratorj- findings in 
this case are those of the toxemia heretofore found only m 
certam cases of gross disturbance of motor function of the upper 
gastro-mtestinal tract Interruption of motor fimction may be 
due to obstruction by malignant or inflammatory infiltrations, 
or to exhaustion (decompensation) of the musde above orgamc 
lesions which only partly occlude or may follow operations such 
as gastro-enterostomy, when stasis occurs postoperatively, it 
may be due to mechamcal obstruction, such as a kmkmg of 
one or both loops of the jejunum Not infrequently, stasis ap- 
pears to be due to a temporary paralysis of the muscular tube, and 
after a longer or shorter refractory penod, function is restored 

It may be that m this case stasis was complete throughout 
the large and small bowel, but the cause was shown to be con- 
fined to the large bowel It would appear that the dimcal 
and laboratorj' findin gs characteristic of the severe toxenua 
of mtestioal stasis may be present m the absence of vomitmg, 
and further that the loss of hydrochloric aad by vonutmg is 
not the cause either of the fall m blood chlonds or the nse 
m the alkah reser\’e Vomitmg when it occurs cannot, of 
course, be exduded as a possible factor m produemg these two 
phenomena, but on the other hand, the absence of vonutmg or 
of gastnc retention m a suspected case of mtestmal stasis should 
not delude the dmiaan mto a false sense of secuntj* 

There is eindence that tetany, occurrmg m cases of mtestmal 
stasis, should be considered not as a dimcal entity, but rather 
as a possible comphcation of the toxemia, and that its occurrence 
bears a defimte rdationship to the carbon dioxid comb ining power 
of the plasma Tetany may be antiapated a hen the carbon 
dioxid combimng power of the plasma nses above 100 volumes 
per cent 

The object of treatmg orgamc obstruction is to place the 
patient m a safer condition for surgical procedures In non- 
obstructixe ileus, an effort is made to counteract the effects 
of the toxenua until musde function is restored The progress 
of treatment can be measured by frequent chemical examma- 
tions of the blood 
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The outstanding features suggesting treatment arc dchjdra- 
tion, diminished output of urine low blood pressure, shock-likc 
prostraUon, higli nonprotcin nitrogen content of the blood, low 
blood clilorids, and a tendency to a high carbon dioxide content 
of tlie blood The administration of water is indicated to con- 
trol dehjdration, to counteract shock, to promote diuresis and 
to wash out nitrogenous waste products 

It IS not clear whctlier the high blood urea is exidcncc of 
cxccssixe tissue catabolism or of retention due to renal m- 
adequaej, or wlicther both factors arc imohcd Glucose has 
been used to spare protein, and in intraxenous injection to pro- 
mote diuresis 

E\-pcnmental and climail cxiienence indicates the adminis- 
tration of salt 'I here seems to be a markcdl> increased demand 
in tlic tissues for sodium chlorid In spite of a liberal intake 
of sodium clilond, tlic output of salt in Uic imnc ma> be scanty, 
c\cn for sea oral days after tlic blood chlorids reach a normal 
level Perhaps Uic most important single fact whicli blood 
chcmistiy studies have rcxcalcd concerrang tins t^-pc of toxemia 
is the inx anablc tendencj' tow ards alkalosis The administration 
of alkalis is, tlicrcfore, clearly contraindicated in pro\cd or sus- 
pected cases of toxemia assoaated witli intestinal stasis 

Case 4 Diverticulum of the stomach — An insnnincc sf:cnt, igcd fifty 
>Tnr3, registered it the Clmtc September 4, 1924 His hciltli hid liccn good 
unlij eleven months before, when he noted i burning sensation m the mid- 
cpigi’itnum and behind the lower end of the hrcist lionc, coming on about 
four hours iftcr the middav mcil This occiirnd duly for five diys, and 
was relieved immcdiatcl> b> 1 half tcispoonfiil of bicarboaite of sodi At 
the end of a week, burning wns noticed iliout one or two hours after every 
mcil Pood would ifTord relief for i little while, ind 30 gr of sodi bicar- 
bomte would give instant, but temponry relief After a few days the bum 
mg sensation m the epigastrium and lower chest merged into a diHinct, throb 
bing pain, resembling toothache Burning and pam came every day Acid 
fruits, hot liquids, and fattv foods increa«c<l the discomfort Meat and 
cheese wa:rc well tolerated Tlic patient's appetite was good, but he was 
afraid to cat He licgan to be awakcncil at 1 or 2 a m , with cpiga«‘nc pam 
and a desire to vamit He often gagged, but he vomited only twice during 
the course of his dlnc«s The night pain was often severe enough to catirc 
him to get up and go for a drive or walk Soda continued to give instant, 
but only temporary tehef Pour months from the on*et, the pam had Ijawme 
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increasingly severe, but remained localized and did not radiate The dis- 
tress became constant, ceasmg to have an> relationship to the talong of food 
Soda iras taken even hour, and food intake reduced Beefsteak and cheese 
were tolerated best After two months of this more severe distress, there 
were mten'als of one or two days of complete freedom from pain For one 
month previous to commg to the Qimc, the patient had eaten freel\ , but 
taken care to exclude fats and sours His appetite was splendid, and he had 
had two weeks of complete freedom from distress During the second and 
thud months of his illness, he had followed a fairlj rigid regimen for ulcer, 
and dunng this period his weight dropped from 155 to 9S pounds 

Physical exammation was essentially negati\’e The patient was appre- 
hensive and “nenous,” but appeared well nourished He weighed loS pounds 
Deep palpation m the epigastrium revealed a nodular tumor about 1 5 cm 
in diameter m the median Ime, midwaj between the umbilicus and ensiform 
The hemoglobm (Dare) was S 6 per cent, the erj-throcytes numbered 4,960,000, 
and the leukocytes S,000 The blood Wassermann reaction was negati« 
A test-meal revealed a total aadit} of S 6 , free hvdrochlonc acid 66 , and a 
total quantity of 100 c.c. Roentgenologic exammation of the stomach re- 
\ealed a circumscribed Sllmg defect m the p\lonc third of the stomach which 
did not encroach on either the lesser or greater curvature A diagnosis was 
made of gastric tumor, probablj benign, and exploration was ad\’ised 

iV tumor was found on the posterior wall of the stomach, commencing 
about 5 cm abo\a the pjlorus, and having a base, 5 cm m diameter A 
segmental resection of the tumor-bearmg area of the stomach was made, a 
cauterv bemg used for the mcision The defect was closed bj appropnate 
sutures Ko gastro-enterostom} was made The excised tumor was found 
to be a diverticulum, 3 cm in length, rather benign fibrosarcomatous changes 
were starting, apparently in the submucosa 

Convalescence was unevantful, md Novamber 10, the patient was activelv 
engaged in his occupation 


DISCirSSIOH 

The correlation of the dinical and roentgenologic evidence 
IS of value in the preoperative diagnosis and prognosis of intrinsic 
gastric lesions, especially when it enables us to entertain a 
reasonable doubt that cancer is present It is often possible 
to resect satisfactorily benign lesions of large size, e\ en if placed 
relativdj’- high m the stomach, whereas carcinomas of similar 
size and position would carry a doubtful prognosis In this 
case, the evidences favoring a diagnosis of bemgn tumor and 
agamst mahgnancy were a gain of 40 pounds m weight, the 
healthy appearance of the patient, the high gastric aadity, the 
seventy of the pam, and the circumscnbed appearance of the 
filhng defect as diown by ar-ray 
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The outstanding features suggesting treatment are dchjdra- 
tion, dinumshed output of unne low blood pressure, shock-likc 
prostration, high nonprotcm nitrogen content of tlic blood, low 
blood dilorids, and a tendency to a high carbon dioxide content 
of tlie blood The adnumstration of w ater is indicated to con- 
trol dehydration, to counteract shoc3c, to promote diuresis and 
to wash out mtrogenous waste products 

It is not dear whether the high blood urea is endcnce of 
excessive tissue catabohsm or of retention due to renal in- 
adequacy, or whether both factors arc inxohcd Glucose has 
been used to spare protem, and in intravenous injccbon to pro- 
mote diuresis 

Experimental and duucal cxpenencc indicates tlic adminis- 
tration of salt There seems to be a markedly mcreased demand 
m the tissues for sodium chlond In spite of a hbcral intake 
of sodium dilond, tlie output of salt m tlie unne may be scanty, 
even for several days after the blood dilonds reach a normal 
levd Perhaps the most important single fact whidi blood 
chemistry studies have revealed concemmg this type of toxemia 
is the mvanable tendency towards alkalosis Tlie administration 
of alkalis is, therefore, dearly contraindicated in proved or sus- 
pected cases of toxemia assoaated wuth mtcstinal stasis 

Case 4 Diverfacalum of Oie stomacb — An insurance agent, aged fift> 
>cars, registered at the Clinic September 4, 1924 His health had been good 
until elcien months before, when he noted a burning sensation in the mid- 
epigastrium and behind the loner end of the breast bone, coming on about 
four hours after the middaj meal This occurred daily for five days, and 
was relieved immcdiatclj by a half teaspoonful of bicarbonate of soda At 
the end of a week, burning was noticed about one or two hours after ci'crj 
meal Food would afford relief for a little while, and 30 gr of soda bicar- 
bonate would give instant, but temporary relief After a few dais the burn- 
ing sensation in the epigastrium and lower chest meigcd into a dinmct, throb- 
bing pain, resembling toothache Burning and pain came creo day Acid 
fruits, hot liquids, and fattv foods increased the discomfort Meat and 
cheese were well tolerated The patient's appetite was good, but he was 
afraid to cat He began to be awakened at I or 2 a m , with cpigastnc pam 
and 1 desire to vomit He often gigged, but he \-omitcd only twice during 
the course of his illness The night pain was often severe enough to cau^ 
him to get up and go for a drive or walk Soda continued to give instmt, 
but only temporary relief Four months from the onset, the pain hid become 
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increasingly severe, but lemamed localized and did not radiate The dis- 
tress became constant, ceasmg to have an> relationship to the taking of food 
Soda -nas taken every hour, and food mtake reduced Beefsteak and cheese 
■were tolerated best After two months of this more severe distress, there 
were intervals of one or tao daja of complete freedom from pain For one 
month previous to coming to the Clinic, the patient had eaten freeh , but 
taken care to exclude fats and sours His appetite was splendid, and he had 
had two weeks of complete freedom from distress During the second and 
third months of his illness, he had followed a fairlv rigid regimen for ulcer, 
and during this penod his weight dropped from 155 to 9S pounds 

Physical exammation was essentiallj negative The patient was appre- 
hensive and “nervous," but appeared well nourished He weighed 138 pounds 
Deep palpation m the epigastnum revealed a nodular tumor about 1 5 cm 
in diameter in the median Ime, irndwaj between the umbilicus and ensiform 
The hemoglobm (Dare) was 86 per cent, the eiythrocytes numbered 4,960,000, 
and the leukocytes 8,000 The blood Wassermann reaction was negatiia 
A test-meal revealed a total aaditj of 86, free hv drochlonc acid 66, and a 
total quantity of 100 c.c. Roentgenologic exammation of the stomach re- 
\ ealed a arcumscnbed filling defect in the p\ lone third of the stomach w hich 
did not encroach on either the lesser or greater curvature A diagnosis was 
made of gastnc tumor, probablj benign, and eicploration was advased 

A tumor was found on the posterior wall of the stomach, commencmg 
about 5 cm abova the pjlorus, and having a base, 5 cm m diameter A 
segmental resection of the tumor-beanng area of the stomach was made, a 
cauter> bemg used for the mcision The defect was closed bv appropnate 
sutures No gastro-enterostom> was made The excised tumor was found 
to be a diverbculum, 3 cm in length, rather benign fibrosarcomatous changes 
were starting, apparent!} m the submucosa 

Convalescence was unevantful, and November 10, the patient was activelv 
®>Saged in his occupation 


DISCUSSION 

The corrdation of the chmeal and roentgenologic evidence 
IS of value m the preoperative diagnosis and prognosis of intrinsic 
gastnc lesions, espeaally when it enables us to entertain a 
reasonable doubt that cancer is present It is often possible 
to resect satisfactorily benign lesions of large size, even if placed 
rdativdy high in the stomach, whereas caremomas of simil ar 
size and position would carry a doubtful prognosis In this 
case, the evidences favoring a diagnosis of benign tumor and 
against mahgnancy were a gain of 40 pounds m weight, the 
healthy appearance of the patient, the high gastric aridity, the 
severity’ of the pam, and the arcumscnbed appearance of the 
fiUmg defect as diowm by ar-ray 
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From a study of the roentgenologic findmgs m twentj'-Uircc 
cases of bemgn gastnc tumors Moore has dehncd the following 
signs as suggestive, if not charactensUc (1) they produce a filhng 
defect that is arcumscnbcd and pundied-out m appearance, 
(2) the filhng defect is usually on the gastnc walls IcaMng the 
curvature regular and phant, (3) the ruga: are obliterated m 
the immediate area of the tumor, 3 ust as m inflammatorj’ and 
mahgnant lesions, but the ruga: surrounding a benign tumor are 
more nearly normal in their arrangement and distnbution, (4) 
they cause httle or no disturbance m pcnstalsis, and retention is 
uncommon except when the lesion is at, or very near, the pylorus, 
(5) they do not reveal a mdie, nor is there any masura or otlier 
evidence of spasm, and (6) they are rarelj' suffiaently large to 
be palpated 

Nonobstructmg caranoma of the stomach rarely gives nsc 
to severe pam The failure of symptomatic relief on treatment, 
the absence of tenderness or of referred pain, Uic palpable tumor, 
taken together with the extensive ar-ray defect made the diag- 
nosis of gastnc ulcer improbable 

The ranty of diverticula of the stomach is indicated by tlit 
finding of only six cases from 1910 to November, 1924, dunng 
which time 4,713 operations were performed at the Majo Clinic 
for intnnsic gastnc lesions Of the six resected speamens two 
showed mahgnant degeneration In one of these the malignant 
change was that of colloid caranoma The second case is tlit 
one here reported 
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INTRODUCTIOir 

In the evolution of any speaes it must be true that the 
reactions to environment undergo constant modifications, 
brought about by the mevitable changes m the constitution of 
the succeeding generations, and the just as certain changes m the 
nature of the environment While these reactions undoubtedly 
follow fundamental physical laws, comparatively simple in 
their last analysis, the multitude of them and their mtncate 
mterrelationships furnish a complexity difi&cult or impossible to 
unravel in all details Espeaally is this true of the more highly 
developed animals such as man, m whom we often are cogmzant 
of changes m reactions only by recogmtion of the results of these 
reactions We see new phenomena without alivays being able 
to estimate correctly the reasons for their appearance 

Thus it is not only possible, but even necessary, that certam 
diseases, the pathologic results of reactions to environment, 
should disappear m whole or m part, and other and new diseases 
just as certainly make their appearance No other facts m the 
history of mediane are more soundly estabhshed, or receive 
less recogmtion than the results of the lavs of the evolution of 
the diseases wluch afflict mankmd 

A certain acceptance of this rule has been given, it is true, 
vith respect to the plagues of the human race Almost every 
student vill admit the cj’-chc character of epidemics and their 
often e\ anescent course It may even be granted that history 
records details of pandemics no longer knovTi or even identifiable 
But the same methods of study have rarely been apphed to 
the sjEtemic diseases of the body, and the majontj' of medical 
writers vould appear to conclude that when they had once 
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established the essential data concerning any disease ot any 
organ, this task was accomphshed for all time They lail to 
consider that any particular organ and its emnronment is 
constantly and permanently changing, and tlic disease which 
today follows a defimte known course may, in tlie passage of 
future generations, become hardly comparable watli tlie disease 
which takes its place In short, we may readily assume that 
Virchow, reincarnated a hundred jears from now, would find 
many pathologic conditions which he had never seen beiore, 
and the microscopic appearances of tlie vanous organs under 
varymg patliologic reactions would be largely new ground for 
his expenenced e 3 ’'es 

Hence it is not only new knowledge, attained bj' new meUiods, 
which changes our conceptions of disease processes, tlie diseases 
themselves are changmg, and m the course of time it becomes 
necessary to correlate the facts concermng tliem in order to 
estabhsh, and to be able to appreaate, the extent of this change 
The present study is offered to illustrate this fact, and further- 
more to give deserved emphasis to certam pertinent anatomic 
phases of the subject 

ANATOMY AND PHYSIOLOGY 

The first portion of the small intestme received its name 
“duodenum,” meaning tw elve, from the fact that it is about equal 
in length to the breadtli of twelv'e fingers It is the shortest, 
the widest and most fixed part of tlie small intestine, and is 
arranged m the form of a loop witli a forward convcxitj', which 
loop might be considered as a nng suspended at an upper and 
a lower pomt The duodenum is usually divided into four 
parts 

The first portion is of the most importance m relaUon to 
ulcer, and is the free and movable portion immediatcl} below 
the pylorus The three lower segments are retroperitoneal, 
and their curve usually corresponds to one of three ij pcs, the 
“U,” “V,” or “C” The circuitous course desenbed by tins 
portion of mtestme presents an S-trap arrangement, the me* 
chames of which, accordmg to Jonncsco allows the food and 
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secretions from the stomach as well as the secretions from the 
hver and pancreas to accumulate, aud also prevents the passage 
of g^ses from the mtestme mto the stomach 

Anatomically the first portion of the duodenum is situated 
on the borderhne between the areas supphed by the cehac axis 
on the one hand, and by the supenor mesentenc on the other 
Both WTlkie and Reeves have thoroughly worked out the blood 
supply of this region, and have diown that the critical area 
is supphed by a variable branch, the supraduodenal artery, 
which IS of the end-artery type with a pauaty of anastomosis 
There is no distmct hne of arterial demarcation at the pylorus, 
as it is rather easy to trace branches across the pylorus in the 
outer and inner layers by mjections and -r-ray Reeves has 
diown microscopically that the gastnc type of artery is to be 
found m the mucosa of the first portion of the duodenum 

The gastro-mtestmal tract, m certam respects, must be 
considered as a umt, a coordinated mechanism, a continuous 
tube for the reception, chgestion, absorption and ehnunation of 
substances concerned in the metabohc activities of the body At 
this time, however, emphasis must be placed on the individuahly 
or speaal functional activities of some of its subchvisions Just 
how far this specafiaty applies to the duodenum has been the 
mcentive for experimental investigation for a number of years 
The duodenum occupies an important physiolo^c and anatoimc 
position just distal to the stomach, and is intimatdly associated 
with the physiology of that organ, particular^ with reference 
to its emptymg However important this normal function may 
be, It has been defimtdy ^own by Mann and Nakamura that 
animals are able to hve in an apparently normal condition for 
indefimte periods after complete remoi^al of the duode- 
num 

That the duodenum may also be the site of perverted funo 
tions, and that these perversions may have the most profound, 
even fatal, effects on the body as a whole, has been shown by 
^Tupple, Swreet, Elhs, and others In the hght of these in- 
vestigations it becomes quite probable that all the phraologic 
conditions govermng the duodenum are by no means dear 
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The sharp change in tlie character of tlie mucosa and musculature 
at the pylorus, the peculiar shape of tlie organ, and the close 
relation between tlie disdiarge of bile and pancreatic juice on 
the one hand, and important dlgcstl^ e processes on the otlier, 
give a more dlstmctl^c character to tins portion and to its pro- 
cesses than IS usually accorded to it 


HISTORICAL NOTES 

Accordmg to Leube, Galen mentions ulcer of the stomacli, 
and Celsus laj^s down rules for its treatment In liis trans- 
lation of the w'orks of Paulus iEgmcta, Adams asserts tliat both 
Rhascs and Avicenna describe ulceration of the stomach M-rj' 
accuratelj” 

With the more common practice of postmortem examinations 
tins condition was occasionally noted as tlie cause of dcatli 
Thus, Grassius, in 1695, gives an account of a perforated gastric 
ulcer, and m 1704 Littre found tlie source of a sc\cre fatal 
gastro-mtestmal hemorrhage m an “ulcus rotundum,” fi\c lines 
broad and half a hne deep Duodenal ulcers also received casual 
mention, for example, by de Murallo wdio, in 1688, desenbed two 
perforations m the duodenum of a solcher How'ever, Morgagni 
in 1728, while descnbing in some detail cases showing gastne 
ulcers and even perforation by tlicm, barely mentions erosions 
of the duodenum It is quite esudent tliat little recognition 
w’as given to duodenal conditions, whereas otlicr lesions in- 
cludmg ulcers of the stomach, w ere w ell known Indeed ^ I attlicw 
Bailhe m his work on pathologic anatomy m 1793, desotes a 
spcaal chapter to the subject of gastric ulcer (Leube) without 
mentiomng the duodenum 

Ne\ ertheless, about this time, Penada is said bj Lcncpicu 
to have mentioned a case of duodenal ulcer, and in 1802 Neumann 
described a perforation of the duodenum in a man with strangu- 
lated herma A second rase is reported by Gerard in 1804 
The ulcer was four lints below the pjlorus, and resulted in a 
fatal peritonitis Tra\ers, in 1817, published data concerning 
two instances of perforated ulcer of the duodenum In 1825 
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Broussais,* gave the details of a further case, and others were 
added by Rayer in 1826, Robert in 1828, Lenepveu in 1839, 
Holsdier, and Bainbndge in 1842 In spite of these, Cruveilhier, 
who gave the first dear cut anatomic differentiation of cancer 
and ulcer of the stomach, and defined the “ulcus ventncuh 
simplex,” does not mention duodenal ulcer In 1828 Aber- 
crombie wrote, “Although we do not have any extensive observa- 
tions as j'et, still it IS probable that the duodenum is the site 
of \'anous diseases that one can easily confuse with diseases of 
the hver or stomach ” Hence it is not surpnsing to find this 
same author reportmg, m 1836, a perforatmg ulcer of the duode- 
num 

But it •« as not imtil 1839 that any statistics were collected 
with reference to either duodenal or gastnc ulcers Rokitansky 
in that year reported obsers'ations on seventy-mne peptic ulcers, 
SIX of vhich were m the first part of the duodenum About 
the same tune Andral collected nmety-two cases of gastnc, and 
tn o, of duodenal ulcers 

In 1842, Curhng reported m some detail twelve cases m 
i\hi(h duodenal ulcers or infiammation had followed severe 
bums This relation of ulcers to bums had first been noted 
b}’’ Dupuj-tren and was confirmed by numerous later writers, 
among others. Long, Enchsen and Hewett 

Mayer, m 1844, was the first to pubhh a monograph on 
the duodenum More dinical than anatomic, his discusnon 
indudes ulcers both perforating and heahng He emphadzes 
burns as an etiologic factor No companson with gastnc 
ulcers IS gl^ en, although he regards the duodenum as a sort of 
second stomach Cancer and tuberculosis have etiologic sigmfi- 
cance, but he conduded that “nothmg is as yet known with 
respect to the diagnosis of duodenal lesions ” 

Bardeleben^ in 1853, m reporting a case of perforated duode- 
num, said, “Of all parts of the mtestinal canal the duodenum 
shows ulcers least often, as Andral had already pointed out ” 

• Maret saj^s that Brou'^sais was the first to mention peptic ulcer of the 
duodenum, and sc\’eral authors begin their histoncal revien with his pub- 
lication 
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He agreed with Rokitansky that they resembled tlie ulcers 
found m the pylorus of the stomach However, \ircliow, m 
the same volume of his famous Ardii\es in which Bardclebcn 
renewed his case, gives his Mews on the etiologj- of gaslnc ulcer, 
but makes no mention of ulcer of the duodenum, in tlus or am 
other of his writings 

In a review of the postmortem work m the Pathologic In- 
stitute at Prague, extendmg from February 1, 1854 to March 
31, 1855, out of a total of 1,146 postmortem e\aimnafions 
Wilhgk noted gastnc ulcers in 225 (fortj'-siv men and one hun- 
dred seventy-nine women) (19 6 per cent), and duodenal ulcers 
in only six (three men and three women) (0 5 per cent) a propor- 
tion of 37 5 to 1 * 

It IS mterestmg to note that Bnnton, who, in 1856, wTotc 
a very comprehensive account of ulcers of the stomadi, and 
collected considerable hterature, reviewed the results of 7,226 
postmortem exanunations and concluded that gastnc ulcers 
occur m an average of about 5 per cent of all persons, dismissed 
“ulceration of the duodenum, which often follows severe bums" 
with the comment that "its situation, cause and appearances 
alike seem to me essentially distmet from ulcer of the stomadi ” 
In this same penod appeared studies by Claus, Frank, Kid 
and Murchison, all of whom concerned themselves with the 
phenomenon of perforation m individual cases, although m 
1859 Ranking, m describmg a fatal case of hemorrhage from 
a duodenal ulcer, remarked on the comparative ranty of the 
presence of an isolated ulcer of the duodenum 

MiiUer’s work m 1860, often quoted, added practically noth- 
mg to the subject of duodenal ulcers, and his data on ulcers 
of the stomach were hardly equal to Bnnton’s admirable studj 
Dunng the following decade smgle cases, sparsely scattered 
in the hterature, were reported by Bouchaud, Kneeland, and 
Haldane m 1862. Lardher m 1864, Malhcr\c in 1864, 
Feierabend m 1866, Clark m 1867, Cuthbertson in 1867, Ebstein 


•This same author is reported b> Nidcrgans to ha\e nnaUzed 1600 
postmortem examinations in lS33,and to haxc obserxed sewnlj 
^thc stomach and onlv Wo of the dnodenum, a proportion again of 37 to 1 
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in 1867, Barclay in 1870, Wadham in 1871, and Chauffard in 
1871 BiUroth m 1867, related that when Professor Arnold 
of Heidelberg was performing a postmortem exammation, he 
found a duodenal ulcer which had. apparently caused no symp- 
toms durmg life 

Another phase of the subject was introduced by Hecker and 
Buhl m 1861, who reported ei^t cases of gastric or mtestmal 
hemorrhage in infants, one of whom had a duodenal ulcer 
Spiegdberg added two similar cases m 1869, and smce then 
studies of this subject have been given, among others, by Run- 
drat, and Landau m 1874, Rebn in 1875, Veit m 1881, and 
Helmholz m 1909 

Influenced perhaps by Biinton’s and Muller’s admirable 
studies on gastnc ulcers, there arose similar efforts with reference 
to ulcers of the duodenum One of the earhest of these was 
published by Ehnger m 1861, who noticed ten cases m the 
hterature and added three of his own Forster in 1861, and 
FalLenbach in 1863, also contnbuted analjrtic reviews 

One of the most thorou^ of the earher studies was made 
by Tner m 1864, who analyzed the postmortem records of the 
Fredenc Hospital at Copenhagen from 1842 to 1862 In a total 
of 261 simple ulcers, only twenty-eight (10 9 per cent) were m 
the duodenum He confirmed the usual observation as to the 
relative frequency of gastnc ulcers m women, quoting Brm- 
ton’s figures of 440 women to 214 men, and compared these to 
his collection of fifty-four cases of duodenal ulcer, forty-five of 
which u ere m men and only mne m women He was the first to 
descnbe m detail the chstortion of the duodenum, caused by 
the heahng of ulcers 

In the followmg year the much more widely known work of 
Krauss appeared He gave statistics of eighty cases noted 
in the hterature, and is usually gi\en credit for the first com- 
prehensive surc’ey of the subject Of sixty-four of his cases, 
fifty-eight were m men and only six m women Many recent 
writers on duodenal ulcer date the modem study of this subject 
from the time of Krauss’ work In this same year a thesis by 
Morot ga\e details of twenty-two cases, eighteen m men and 
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four in women He quotes Bnnton as authority for the state- 
ment that duodenal ulcer is five times more common in men Uian 
m women 

Following the example of Krauss papers on duodenal ulcers 
appeared m rapidl}’ mcreasing numbers, many of tliem in the 
form of theses by German or French students Tlius Treibmann, 
in 1867, reported fourteen cases He agreed with Krauss that 
“\oUstandige Heilung ist wrohl selten ” TeiUais, in 1869, 
found sixteen cases, and discussed the Minous theoncs as to 
ongin of the ulcers From 384 postmortem examinations, 
Starcke, m 1870, discovered thirty-nine examples of simple 
ulcers or scars, but onlj' tliree w ere m tlie duodenum 

Schulze, in 1873, m his thesis, and in a case report endeavors 
to show* the embolic ongm of duodenal ulcers 

O’Hara, m 1875, m presenting the details of the first case of 
perforatmg duodenal ulcer ever given before the Fluladclphia 
Pathologic Soaety said, “But httle has been written of it," 
and that DaCosta had said m his “Aledical Diagnosis,” “Were 
it (duodenal ulcer) more frequent, it would be a constant source 
of error m diagnosis” In a similar presentation before tlic 
New York Pathological Soaety, Loomis, in 1879, remarked. 
“Perforating ulcer of the duodenum is not common," and in 
discussion Peters added that there were onlj ten cases in tlic 
records of this soaety iSfoore, m 1883, reported two ciscs 
at tlie Pathologic Soaety of London, wnd asserted tliat from 1867 
to 1882 only three cases were recorded on tlic postmortem 
records of St Bartholomew ’s Hospital Similarlj, Siegel, in 
1877, in a dissertation from Erlangen, in whidi he reported tw entj 
cases, emphasized the lack of any extensive hteraturc on the 
subject, and Clark, in 1881, in his discussion in Boston, said 
that duodenal ulcer is a comparatively rare disease occumng 
in the proportion of one to thirty gastnc ulcers 

Nidergang, in 1881 , produced the most complete review since 
Krauss He directed attention to the greater frequenej' of 
the ulcer in men than in women, the reverse bcuig true of gastac 
ulcers This same point was emphasized by Lcbcrt in 1878, 
who found that of thirty-nine paUents with duodenal ulcers, 
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thirt 5 '-one were men, and dght, women Nidergang noted only 
thu:ty-se^ en cases from the hterature 

Gmnfeld, m 1882, analyzed 1,150 postmortems from Copen- 
hagen, performed on men of more than fifty years, and women 
of more than sixty Scars were found m the stomach m 124 
mstances (11 per cent) In 578 men, scars were found in twenty- 
tuo (4 per cent), and m 632 women m 102 (16 per cent) He 
found them more frequently, if searched for carefully In the 
entire senes, however, only four scars were found m the duode- 
num, three m men and one m a woman 

Monde, m 1883, m a thesis reports one case, and re\'ieus 
forty-four noted m the hterature All but one of the patients 
w ere males 

Chvostek, in 1883, noted fifty five cases m the hterature 
smce the collection of Krauss, and added eight of his own 
He conduded that duodenal ulcers were more common m infants 
than gastnc ulcers, but m adults occurred once in women to 
eight times m men He said that complete scamng (demed 
by Krauss) was usuall)* missed, because it was not searched 
for carefully Distention or bulging of the duodenal wall m 
ulcer was emphasized by Turner, in 1864 Bucquoy, m 1887, 
said that the ulcers are more often present on the antenor wall 
Krauss gi'sdng the proportion of fifteen antenor to six postenor 
Johnson, in 1888, ga^ e a very able reww of the hterature with- 
out addmg much to the subject He says that Osier, in a re^^ew 
of 1,000 postmortems, found only mne ulcers of the duodenum 
Pepper, m 1889,* says that "aH are agreed as to the ranty of 
duodenal ulcers it is doubtful if more than seventy 
authenticated cases are on record ” 

Le Rcnard, m 1891, found recorded m the hterature, foity’^- 
tvso duodenal and 492 gastnc ulcers, the former were more 
common m men than m uomen 

Perhaps the most thorough and valuable reiiew the htera- 
ture affords is that of Oppenheimer, m 1891 He reaflmns the 

•This same \ear Mikulicz presented, before the German Congress of 
Surgery, a notable contribution on the surgical treatment of pentonitis from 
perforation 

\oi_ S — 6S 



1074 


H E ROBERTSON, ESTES H HARGIS 


view that duodenal ulcer is much rarer tlian gastnc ulcer, but 
suggests that man}' small or healed duodenal ulcers may be o\cr- 
looked One other \erj* important contnbution is his obser\a- 
tion that recurrences are \er 5 frequent, and not rarely are fresh 
ulcers found adjacent to old scars 

Perry and Shaw in 1893, m\estigated the reports of 17,652 
postmortems m Guy’s Hospital going back to 1826 in Dr Hodg- 
kin’s “Green Inspection Books” and ending ivith tlie dose of 
1892 The}' found that in se% ent} cases (0 4 per cent) there w ere 
duodenal ulcers, open or healed In cases of burns there were 
ulcers of the duodenum m 33 per cent and excluding these, 
the ulcers were found in forty-eight males and only sixteen 
females They quote Bnnton as afiirming that gastnc ulcer is 
twice as common m women as in men 

In an anal}'sis by Vonwyl, of patients in the Zundi Medical 
Clmic from 1884 to 1892, of a total of 12,806 there were ninety- 
eight with gastnc and only three with duodenal ulcers, the latter 
were all m men Beckman, m 1893, discusses tlie diagnosis of 
duodenal ulcer as if a new' dimcal syndrome had been uncoxcred 
Colhn, in 1894, collected 257 cases, 205 m men and fifty-two in 
women Dickmson, in 1895, says tliat according to the records 
of the duodenal ulcers m St George’s Hosptial of London, four- 
teen w'ere in men, and three m women fonc a bum), and of 
gastnc ulcers forty-two were in women, and only Iwche in men 
Maret, in 1895, very tlioroughly renews the current opinions 
concerning etiology After an lustoncal renew with no ntw 
facts developed Darras, in 1897, noted twent} cases in which 
laparotomy was done for perforation, witli tlirce rccoxencs 
Burwmkel, in 1898, again affirms tint m comparison with 
gastnc ulcers, duodenal ulcers arc obsen cd “/icmlidi scltcn ” He 
quotes Bcrtliold who analyzed the deallis noted in Chariteannalen 
from 1868 to 1882, and found 262 gastnc to twent} duodenal 
ulcers A similar renew is gixen by Scliwartz in the same 
year 

Duimg the following twenty-five }ears we can find no arUcle 
of importance on tlie subject of the inadence of duodenal ulcers 
The reason for tlus state of affairs is rather difficult to com- 
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prdiend It may be that in this penod the increasmg occunrence 
of these ulcers directed attention chiefly to thdr diagnoas and 
treatment One paper only appeared \rhich gives data us^ 
to our purpose In 1923 Gruber uiid. Krutze is e n guve u review 
of 3,000 postmortem exammations made at the ^lamz Hogiital; 
120 gastnc and sixtj’-four duodenal ulcers were found They 
also gi\e Gruber’s statistics from Strassburg from 1906 to 1910, 
m which out of 4 208 postmortem exanunations, there were 
2 1 per cent gastnc, and 1 38 per cent duodenal ulcers In 
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Mumdi, from 1899 to 1912, out of 5,884 postmortems, scars 
and ulcers were found m the stomach m 6 57 per cent., but m 
the duodenum m only 1 56 per cent These authors give 
figures from Hart and Musa and Holzweissig, who from 1913 
to 1921 obser\ed 211 (6 9 per cent) gastnc, and 163 (5 3 per 
cent) duodenal, ulcers m 3,058 postmortem exammatioiis at 
the Augusta Victoria Hospital m Berlm They further assert 
that Sommerfeld at the German Ale.vander Hospital at St 
Petersburg, in 19 200 postmortems from 1891 to 1911, found 
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ulcers of the stomach in 1 77 per cent, and ulcers in the duodenum 
m 1 15 per cent Lastly thej* give figures from Goldsdmudt 
in Frankfort who in 1913 and 1914 m 2,309 postmortems found 
gastnc ulcers in 2 1 per cent and duodenal in 1 4 per cent 
With respect to sev, these authors found a preponderance of 
both types of ulcer in men, more marked in die case of tlie duode- 
num From these data one of two conclusions must be drami 
Either there w as a distinct mcreasc of the inadcnce of duodenal 
ulcers beginmng about tuenti-fiie j'cars before, or else more 
accurate obsenation vas re\ealmg tlicir presence Considering 
how little escaped the wonderful eyes of \ irchow and his w ell 
tramed scholars, the former is mudi tlie more reasonable hy- 
pothesis Hon ever, it must be granted tliat when tlie attention 
is focused on finding ulcers (or anytliing else'), tlicy arc hkelj 
to be more numerous tlian in the ordinan routine e-xammations 
(Table 1) 

ANALrSIS OF CASES 

The matenal for our omi study has been taken from tlie 
records of the INfajo Chmc betneen tlie years 1920 and 1924, 
and consists essentially of an analysis of the protocols of 2,000 
routine postmortem e^aml^ations in nludi a complete suney 
was made of the gastro-intestinal tract Careful attention nas 
given to cMdences of ulcer, particularly gastnc and duodenal, 
and also to the changes or ^-pe of defonmty produced by Uic 
heahng of duodenal ulcers The diagnosis of ulcer was b.ised 
on gross appearances, but 11 hen there was apparent po'^tmorlcm 
digestion or any doubt as to whether ulceration was antemortem 
or postmortem tlie case w as omitted Of tlie 2 000 cases studied, 
37S flS9 per cent) disdosed endcncc of gastnc or duodenal 
ulcers fTable 2), 141 (37 per cent) of which were gastnc and 
237 (63 per cent) duodenal Thus, in tlie total senes of 2,000 
cases, e\idenccs of gastnc ulcer were found in 7 05 per cent, 
and of duodenal ulcer in 11 S5 per cent Jn twenty-seicn (7 
per cent) of tlie ^7S cases both stomacli and duodenum chowed 
e\idences of ulcer 

One hundred and twthe ot Uic ga<=lnc ulcers (79 per cent) 
were actne, and twenty-nine (21 per cent) were healed, ninety- 
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eight (70 per cent) -were single and forty-three (30 per cent), 
•were mulbple Fiftj’-four patients (38 per cent) had been 
operated on for ulcer, and aghty-seven (62 pa cent) had not 
been operated on 105 -were males and thirty-^ wae females 
The average age of the males was fifty-two and three-tenths 
years, and that of the females fortj'-five and six-tenths years 

Of the 237 duodenal ulcers, 143 (60 per cent) were active, 
and nmetj’-four (40 per cent) were healed, 185 (78 per cent) 
wae smgle, and fifty-two (22 per cent) were multiple One 
hundred lune (46 per cent) patients had been operated on for 
ulcer, and 128 (54 per cent) had not been operated on One 
hundred ei^ty-six of the patients were males and fifty-one 
\sere females The aAerage age of the males was forty-eight 
and one-half years and that of the females fifty-one and one- 
half j-ears 

In the 2,000 cases acti\e ulceration was foimd m the colon 
m fifty-two (2 6 per cent), in the ileum m forty-two (2 1 per 
cent) , and m the jejunum m twenty (1 per cent) One hundred 
ele\en patients had cancer of the stomach 

The age at death of the patients in this senes ■with gastric 
or duodenal ulcer was at first considered separately, but the 
difference was so shght that they were combined and charted 
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as one group (Fig 168) There were a few patients under 
twenty years, but these were so occasional that the charting 
was begun at the twentieth year The youngest patient en- 
countered was three days old, and the oldest ninety-three 
years There is a slight decrease about the thirtieth \car, 
and thereafter a steady nse until a marked mcrcasc occurs 
at forty-five years, uhich is very defimte and out of proportion 
to the yearly ^ anationS pre\iously observed in the cun e Then 
there is a decrease, {oUov.ed by another use, cuhmnating at 



Fig 168 —The jncidcncc of 378 cases of gastric or duodenal ulcer arranged 
according to age at the time of death 


fifty-dght years, after uhich the dcacase is rapid- ^\^)cn the 
ages are grouped in fii e-year penods and compared \nth tlic 
ages for ulcer gl^en in the United States mortality staUslics 
for 1921, It IS found that the tuo cur\es are practically idenUcal 
(Fig 169). It IS interesting to note that there is a dcacase in 
the number of ulcers found in paUents djang at fift> years, 
compared with those djdng at eitlicr fort>-fi\c or fift\-fv\c 
It should be borne in mind, in relation to these data, that the 
age given is the age at death, and is not to be confounded with 
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the age of inadence Eusterman says that the average age 
of the ulcer-beanng patient who comes to the Mayo Chmc to 
seek rdief for the condition, is forty-five years, and the average 
duration of symptoms is nine years 

The cases m ■nhich the gastric or duodenal ulcer was an 
inadental findmg were grouped alphabetically under the chief 



Ulcer deaths United States mortality statistics 1921 
Ulcer deaths Clinic Senes 


Fig 169 — ^Thc incidence ot gastric or duodenal ulcers according to age at 
death compared nith the United States Mortalit> Statistics 

condition responsible for the death of the patient, as nephntis, 
appcndiatis, cholecystitis, the se^en conditions showing the 
highest number were compared Attention has been called 
in the hterature to the relaU\e frequency with whidi gastric 
or duodenal ulcer is encountered in postmortem examinations 
of patients suffenng with chrome nephntis, and the same is 
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true in the case of chronic diolecysUUs, chronic aDpcndicitie 
and the acute perforating tj'pe of duodenal ulcer found m tlic 
gastro-ententis of infants Tlie finding of unusual interest in 
this study IS the frequenc)’' with mIucIi patients dnng from 
diseases of the thyroid, particularly toxic goiter, show cndence of 
gastnc or duodenal ulcer (Fig 170) 

One IS impressed by tlic fact tliat so manj of tlie ulcer- 
beanng patients presenting themseh cs for treatment are harbor- 
Cases 



Gastric and Duodenal 

Fig 170 — ^Thc incidence of the principal lesions assoented with RTitric or 
duodenal ulcer at the time of death 

mg defimte foa of infection m the form of septic tonsils, or septic 
teetli showing varying degrees of penapical infection and pyor- 
rhea, and m otlier cases marked degrees of chronic prostatitis 

ETIOLOGY 

As to tlie etiologic factor or factors responsible for duodenal 
ulcer, it would be more logical for us to .issumc that tlie stomacli 
and mtestines are endowed wntli an inherent protecUac mccli- 
anism wluch under ordinary' conditions jireicnts autodigestion 
or ulceration, but under modified conditions, which modification 
may be one factor or a combination of factors digestion and 
ulceration of \amng degrees occur Many of these ulcers 
heal of tlicir own accord as is shown by tlic numlicr of scars 
found by careful search during routine postmortem examinations 
Indeed it is quite within the ringc of ixi-silnlity tint all 
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of US have varying grades of idceration of our gastro-intestmal 
tract repeatedly during our lives The larger number of these 
ulcers give few or no ^Tnptoms, and heal of their own accord 
but if ulceration occurs and conditions are unfavorable for 
heahng, it mai' go on to perforation or hemorrhage, or the 
process may be gradual and the meager attempts toward repair 
may be successful only to the extent of placmg the ulcer m the 
chronic class with thick mdurated walls The lack of healing 
may be due to (1) poor blood supply preiiously existmg, or 
brought about bj’- the extent of, the condition itself (2) general- 
ized loss of resistance of the patient (3) constant repetition 
of the offending agent or (4) a combmation of any of the aboi e 
factors 

To obtam the normal or average measurements of the duode- 
num careful records were made of 100 duodenums The 
stomach and duodenum acre removed m toto with the pancreas 
attached, opened antenorh- from the cardia to the end of the 
duodenum, and the distance measured from the pylorus to the 
papilla Then the pancreas was dissected free, the duodenum ^ 
spread out, and fii e routine measurements taken The average 
of these was obtamed and a draning constructed from scale 
(Fig 171) The aierage mdth at the pjlorus nas 3 9 cm , 
width at papilla 9 6 cm , width at duodenojejunal juncture 
7 cm , distance from pylorus to papilla 7 9 cm , and the total 
length 23 4 cm 

More than 95 per cent of duodenal ulcers occur withm the 
first 3 cm of the duodenum, it is indeed rare to find a duodenal 
ulcer at or near the papilla of Vater, while with congemtal di- 
verticula the re\erse is true The majontj* of congenital di- 
^ertlcula occur near the entrance of the papilla of Vater, and 
It IS an uncommon occurrence to find one of this tj-pe m the 
first 3 cm while it is common to find pouching of the first part 
due to the contraction and puckermg of the gut, as a result 
of the heahng of chrome ulcer These poudungs have errone- 
ously been called dn crticula In the heahng of chrome duodenal 
ulcer the measurement which suffers most is the distance from 
pjlorus to papilla 
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TTie contraction in the longitudinal direction is fortunately, 
much greater than in the trans\erse, because if this were not 
the case, there would be more obstruction produced m this 



Fig 171 — ^Thc a«ngc dimensions of the normal duodenum Vote the 
length from the p^^oru‘! to the papiih, usmllj shortened tilth chronic ulcer 


type of lesion It is not uncommon to find the normal distance 
of 7 9 cm reduced to 6 or 6 5 cm in duodenums in which old 
ulcers are present, or hat e become healed 
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DISCUSSION 

The investigation both of the hterature and of actual cases 
would seem to mdicate dearly that the inadence of duodenal 
ulcer has been graduall}', but steadily increasmg This in- 
crease has been absolute, and also rdative, compared with the 
mddence of gastric ulcer The remarkable preponderance of 
duodenal ulcers in men, as w dl as the mcreasmg preponderance 
of gastric ulcer m men, is also worthy of mention 

The ultimate aim of the saence of medicme is most concerned 
with the cause, and thus the prevention of any gjiven disease, 
but unfortunatdy this studj’ can throw httle, if any, hght 
on die etiology of duodenal ulcer It would appear at first 
glance that certam fundamental changes m composition, choice, 
preparation or manner of ingestion of food materials, would 
prove to be the most plaudble explanation for the noted m- 
crease m inadence, and furthermore, that if the exact nature 
and extent of these changes could be appredated, the occurrence 
of duodenal ulcers mi^t be prevented on the sole basis of a 
change m diet INTule not denymg the theoretic possibiht^* 
of the importance of changes m dietary management, we must 
insist that other factors much more hkdy to dommate the 
situation must recave senous consideration That the diemical 
and mechanical effects of the aad gastnc chjTne are of para- 
mount importance is qmte umA ersally agreed By substituting 
jejunum for duodenum m dogs, ^fann has seen occur, with 
almost uniform regulanty, postpylonc ulcers of the chrome 
tjTpe In these experiments, the neutrahzmg inffuence of the 
fluids naturallj* present m the duodenum has been removed, 
and shght operati^e trauma is present How are such effects 
brought about in the unoperated duodenum of man’ Is it 
by the use and abuse of cathartics? Or, as Virchow and others 
ha^e daimed, is it by ^ascular changes such as hemorrhages, 
thrombosis, embohsm or artenosderosis? Or, as Rosenow 
bchc^ es his experiments shou , is it by a specific infection acting 
m the imerse ratio to its complement specific resistance’ 

The correct ansv^er to these questions has proved to be 
particularly difficult, perhaps largdy because there enters mto 
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portion of the stomach arc brought into firm anatomic imion 
with it As a further complication tlie exccsshe connccUic 
tissue often formed on the outer surface of the duodenum op 
posite the ulcer becomes attadicd to the pancreas, gastrohcpatic 
omentum and capsule of the Iner, thus exaggeratmg die de- 
formities alread}’ indicated Lastly there is the anatomic narrow- 
ing of the lumen of tlie pylonc ring Sudi narroumg is mdcpen- 
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dent of any spastic phenomena, and is produced nhen the mar* 
M of the ulcer encroaches on the musculature of the sphmeter 
The narrowing may be marked, such that a penal can bard> 
pass through the openmg, but more often tlicrc simply a 
moderate hmitaUon of the usual possibility of pjlonc patenty 
Combined with <=pasm, this may constitute a formidable de- 
rangement. 
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when one conddeis the Inch of definite proof for such a state, 
certainly no such proof as exists for the theory of duodenal 
intoxication from obstruction However, study of the lesions 
seen in chronic duodenal ulcers, together with the occasional 
failures of relief by gastro-enterostomy and the syndrome of 
many of these patients, fur nish es considerable grounds for 
the bdief that in many such patients an undue stasis of duodenal 
contents is present, and that this stads brings about acute or 
chrome, low or high-grade, attacks of mtoxication quite com- 
parable m kind, if not m degree with those caused by actual 
paralytic or organic obstruction 

SUMMARY 

1 The history of the inadence of duodenal ulrer as re- 
vealed by medical hterature shows a distmet nse in the last 
quarter century 

2 Healed duodenal ulcers are much more common than 
usually mdicated 

3 Qironic duodenal ulcers, active or healed, bring about 
distortion of the duodenum, resulting m riiortening, pouching, 
displacement and immobihty 

4 These factors may cause duodenal stasis and a resulting 
mtoxication 

5 Early recogmtion of a duodenal ulcer will aid future 
prevention 
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the problem the almost wholly unconsidered element of biologic 
variation of speaes, bringmg about those changes of inhcntcd 
characters which are mevitably moMng the human animal 
toward an unknown realm of phj sical and mental acquirements 
and susceptibihties 

But, after all, it is with the fact of the increasing presence 
and effects of^ duodenal ulcers that we must be cluefly con- 
cerned Also the occurrence of small, superfiaal, rapidh heal- 
mg and almost nonsymptomatic ulcers is to be emphasired 
If they are severe enough, a scar and some deformity will be 
them legacy hlany probably come and go witliout definite 
duucal or anatomic signs But when the signs of their presence 
present themselves, nature’s danger signal is bemg displajcd, 
and the smaller and the less msignificant lesion modem diag- 
nostic methods can detect, the more proportionate benefit 
may accrue to the patient Much eMdence in tlie form of climcal 
recurrences as well as anatomic signs of multiphat>' and scars 
of varying ages, gi\e grounds for the diagnosis, in such pa- 
tients, of an ulcer susceptibihty, no matter what cause for tins 
may finally be detemuned So-called medical management 
of such cases has given sucli encouraging results tliat tliere is 
every advantage m early recogmtion of tendenaes to duodenal 
ulcer and the early institution of remedial measures for .ts 
rehef and, what is more important, protection from future 
recumng attacks 

Fmally, there is anoUier % erj' important aspect of the problem 
which has not received proper attention W c refer to the sub- 
ject of duodenal stasis The deformities and alterations in 
the bowel produced by chronic ulcers ha^e been noted \\c 
know altogether too httlc about tlic phjsiologj of tlie duodenum, 
particularly ivith reference to its peristalsis, howt\cr, wc do 
know that not only is tliat parUcular funcUon cisiK disturbed, 
but also that these disturbances lead to far-rcacliing and oc- 
casionally fatal results The medical world is quite familiar 
with the ordmarj' causes and effects of duodenal obstruction 
WTiat It is not so wilhng to recognize arc the causes and effects 
of duodenal stasis The reason for tins is readilj apprcaated 
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CERTAIN DISTINCT TYPES OF RENAL DISEASE 
Normax M. Keith 


The classification of different types of nephritis is difficult, 
uefly for two reasons ( 1 ) because our knowledge as to etiology 
> certain tj^pes is so meager, and ( 2 ) because the pathologic 
.cture in others is not dearly defined On the other hand 
lere are certam distinct types of nephritis which can be recog- 
ized both dimcally and pathologically I widi here to describe 
'le clmical course of four cases of renal disease, each case bemg 
typical example of a de fini te type The dassification followed 
as been that of Volhard and Fahr which though incomplete, 
3 undoubtedly the most satisfactory known at the present time 

ACUTE GLOMERULONEPHRITIS 
Until the Great W'ar the most distmct tj'pe of acute glomerulo- 
lephntis was that occuinng dunng the course of scarlet fever 
Fhcse cases were rare, and not often seen m e^ eryday practice, 
iwmg to their segregation by the boards of health So-called 
‘trench nephntis” as common among the troops of the various 
irmies in the late war and was undoubtedly of the acute glomer- 
jlar tjpe The dimcal and pathologic features v,ere distmct, 
md afford the best example of this t^'pe of renal disease Pa- 
tients 11616 seen early and could be observed carefully for \seeks 
and months At the onset edema, ohguna, and uremic mani- 
festations were common and yet the mortahty was low, the 
maximal bemg 3 per cent In many cases complete recoverj’ 
occurred within from four to twelve months Close obser\ers 
behe^ ed that there w as undoubtedly good healmg of the original 
disease process as all eiidence of the disease often disappeared 
and there were no signs of acute or chrome nephntis for months 
or years afterward Case 1 exemplifies this type of nephntis 
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The important therapeutic measures earned out in these 
cases were (1) restnction of the diet*, (2) keeping Uie paUent 
warm m bed, (3) a dail) narm sponge bath, (4) tlie use of mor- 
plua and phlebotomj' for uremic phenomena, (5) in sc\erc 
cases occumng in pregnanc}% premature dclive^' of tlie cliild, 
and (6) the appropriate use of ammonium clilond in cases 
of resistant edema It was found tliat 10 gm of ammonium 
chlond dail} was an adequate dose 

CHRONIC GLOMERULONEPHRITIS 

During the development and course of cliromc glomcrulo 
nephritis certain e'<rtrarcnal lesions and disturbances of general 
metabohsm occur Tlie renal lesion is an important, but single 
Item m the toxic process Actual lesions m the heart and las- 
cular system may give nse to secondary symptoms more senous, 
at least temporarily, than those due to renal insuiTiacnc} 
Changes m tlie peripheral vessels are mbmatcly assoaated 
with the rctmal lesions so charactenstic of diromc diffuse 
glomerulonephritis BrowTi and otlicrs ha^c also pouitcd out 
sigmiicant changes m the skin-foId capiUancs Frogrcssiie 
secondary' anemia, altered mtrogen metabohsm, and changt'. 
in the distnbubon of water throughout tlie organism con- 
stitute tlie important metabohe disturbances llic reaction 
of patients to intercurrcnt and focal infection is also an imjior- 
tant factor in the course of tlie disease Ca'^c T lihistritcs nnnj 
t 3 T)ical features of chronic glomerulonephntis and is unique 
m that the patient was under accurate mcflical superMsion for 
the entire period of the disease >.e\cn and one Inlf jeirs 

Case 3— The patient, aged t«Tnt> four tears In<l ilmvs lictn ml! 
until the onset of the pres.nt tWnc^s in VnvTmlicr, 10J4 except tint b> ini! 
been subject to colils since 1 bot He bid first noticed slight ctlema around 
the buttocks, ind a wetk or two hlcr swa-lling of the feet and legs Since 
then the edema had mcrcascil and ^hortnt^■. of brnth di.\cIoi>cd Six 
weeks after the edema ms noticed lie caiiglit cold hid i heidiche, -on 
throat, di-^lnrgc from the nose, mil marked eilcmi He ms in the hoi 
pital for SIX weeks ind wis found to hi\-e gcneri! imvirca, ind some fluid 

• The routine diet consisted of 1,500 calories, -10 gni protein, sail poor, 

1 0 gm chlorids ind 600 to SOO cx: fluid 



CERTAIN DISTINCT TVPES OF RENAL DISEASE IO97 


in the chest with a few scattered moist rales The heart was not enlarged, 
but there was a systolic murmur at the base There were signs of ascites m 
the abdomen, marked puiiiness of the face, and marked edema of the ex- 
tremities In the urine were albumin, casts, ervthrocvtes, and leukocytes 
The phenolsulphonephthalein excretion was 25 per cent in two hours The 
eye-grounds were negative for any \nsible lesion 

The patient gradually impro\ed during the six weeks’ stay m the hos- 
pital There was little change in the urinary findings, except that the phenol- 
sulphonephthalein excretion rose to 35 per cent m tho hours He was up 
and about, but dunng the next xear his ankles swelled occasionally He 
was m the hospital for two weeks one year after his first admission At this 
time the s\stolic blood pressure was 120, and the diastolic 80 The edema 
disappeared in two weeks The phenolsulphonephthalein excretion was 31 
per cent The blood urea was 42 mg , and once as low as 27 mg 

In December, 1917, the patient was excluded from the air serwee be- 
cause of albumin in the unne Three and one-half years after the onset he 
still had edema of the legs. The syatohe blood pressure was 140, diastolic 
95 He was put to bed, whereupon the edema disappeared and the general 
condition improicd Five and one-half years after the onset, the sistolic 
blood pressure was 185, and the diastolic 125, and there was occasional edema 
of the extremities Soon after this he began to haia periodic headaches 
associated with nausea and \omiting These attacks came on after a cold 
in the head Noi ember 3, 1920, six years after the onset, he entered the 
Mayx) Clinic Physical examination rci’ealed definite secondary anemia, a 
waxy complexion, moderate enlargement of the heart with a systolic murmur 
oxer the base and apex, regular action of the heart, clear lungs, slight edema 
of the lower legs, systolic blood pressure 190, diastolic 120 The ocular 
fundi showed slight cxidencc 0'' hypertension in the retinal vessels and one 
small hemorrhage in the right fundus, no exudates were seen The blood 
count disclosed a secondary anemia, hemoglobin 42 per cent (Dare), and 
cry’throcytcs 2^300,000 The urine contained albumin, numerous casts, 
crvthrocx tes, and leukocytes Analysis of the blood gate urea 110 mg, 
crcatmin 6 8 mg , and uric acid 6 2 mg , and a carbon dioxid combining power 
of 46 per cent A diagnosis of chronic glomerulonephntis was made 

While in the hospital the patient was found to haxe infected tonsils, 
and they were rcmox-cd In spite of a sexere local reaction in the throat 
and a rise of the blood urea and crcatmin to 184 and 16 2 mg , the patient 
gradually rccoxercd from the operation and subjectixely receixed great 
benefit from it The anemia, howex-er, continued unchanged although 
trinsfjisions were gixen There was also a small amount of residual edema, 
in spite of a rigid diet containing little salt, and a low fluid intake The 
patient died in June, 1922, sex en and a half years after the onset of the illness, 
and eighteen months after tonsillectomy 


Comment — ^An acute or subacute onset mthout recovery is 
often the early history’ of this type of nephntis The assodation 
of infection of the upper respiratoiy tract mth exacerbations 
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The important therapeutic measures earned out in tliesi 
cases ^\ere (1) restnction of the diet*, (2) keeping tlie paUent 
warm m bed, (3) a dail}-- warm sponge bath, (4) tlie use of mor- 
phia and phlebotomy for uremic phenomena, (5) in seierc 
cases occumng in pregnancj, premature deh\er>’ of the diild, 
and (6) the appropriate use of ammomum dilond in cases 
of resistant edema It i\as found that 10 gm of ammonium 
chlond dail}’' was an adequate dose 

CHRONIC GLOMERTJLOOTEPHRITIS 

During the development and course of chrome glomerulo- 
nephritis certain evtrarcnal lesions and disturbances of general 
metabohsm occur The renal lesion is an important, but single 
item m the toxic process Actual lesions in the heart and \.is- 
cular system may give nse to secondary symptoms more senous, 
at least temporarily, than tliosc due to renal insuffiacncj 
Changes in the penphcral vessels are intimately assoaated 
with the rctmal lesions so characteristic of cliromc diffuse 
glomerulonephritis Brown and others have also pouited out 
significant changes m the skin-fold capillaries Progressive 
secondary’’ anemia, altered mtrogen metabohsm, and changes 
m the distnbution of water throughout tlie organism con- 
stitute tlie important metabohe disturbances Tlie reaction 
of patients to intercurrcnt and focal infection is al'^ an impor- 
tant factor in the course of tlie disease Case f illustrates mam 
typical features of chrome glomerulonephritis, antf is unique 
in that tlie patient was under accurate mcdiCtil suptr\i'>ion for 
the entire period of the disease sl\ en and one-half \ c vrs 

Case 3— The patient, -iRttl iireni> four yx^in. hid altti>s l»ecn will 
until the onset of the pn.s’nt illness in Nov’cmbcr, 191-1, except tint hi. Ind 
been subject to colds since a bov He hid first noticed diglit edema -iroiind 
the buttocks, and a »-cck or two latir swcllinu of the feet and IcRs Since 
then the cdemi had increased md shortne-. of breath dixilojicil Six 
weeks iftcr the edema was noticed, he cau).ht cold Ind i heidiche, «>ri 
throat, discharpt from the nose, ind marked edema He w'is in the hos 
pital for SIX weeks, and wns found to Ini-c Rcncnl ams.irca, and some fluid 

• The routine diet consisted of 1,500 calories, 40 gm protein, salt poor, 

1 0 gm chlorids and 600 to SOO ca: fluid 
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m the chest with a few scattered moist r&Ies The heart w^s not enlaised, 
but there was a s>-5tohc murmur at the base There were signs of ascites in 
the abdomen, marked puffiness of the face, and marked edema of the ex- 
tremities In the unne were albumm, casts, er\-throcvtes, and leukoci’tes 
The phenolsulphonephthalem excretion was 25 per cent in two hours The 
e>e-grounds were ncgatiie for am visible lesion 

The patient gradualli improied during the six weeks’ stai m the hos- 
pital There was little change m the urinarv findings, except that the phenol- 
sulphonephthalein excretion rose to 35 per cent in tbo hours He was up 
and about, but dunng the next \ear his ankles swelled occasionally He 
was in the hospital for two weeks one lear after his first admission At this 
time the sistolic blood pressure was 120, and the diastolic SO The edema 
disappeared m two weeks The phenolsulphonephthalem excretion was 31 
per cent The blood urea was 42 mg , and once as low as 27 mg 

In December, 1917, the patient was excluded from the air servace be- 
cause of albumm in the unne Three and one-half \ears after the onset he 
still had edema of the legs. The s\’stolic blood pressure was 140, diastolic 
95 He was put to bed, whereupon the edema disappeared and the general 
condition impro-ved Fi\e and one-half x-ears after the onset, the s\stoIic 
blood pressure was 185, and the diastolic 125, and there was occasional edema 
of the extremities Soon after this he began to haxa periodic headaches 
associated wath nausea and x-omitmg These attacks came on after a cold 
in the head Nowraber 3, 1920, six vears after the onset, he entered the 
Mayx) Clinic Physical cxammation rex-ealed definite secondarx anemia, a 
waxy complexion, moderate enlargement of the heart with a systolic murmur 
ox-cr the b-i<e and apex, regular action of the heart, clear lungs, slight edema 
of the lower legs, systolic blood pressure 190, diastolic 120 The ocular 
fundi showed slight cx-idence o' hxiiertension in the retmal xessels and one 
small hemorrhage in the right fundus, no exudates were seen The blood 
count disclosed a secondary anemia, hemoglobin 42 per cent (Dare), and 
erxthrocvtes 2^300,000 The urine contained albumm, numerous casts, 
crvthrocxtes, and leukocytes Analvsis of the blood gaxe urea 110 mg , 
crcatmin 6 S mg , and unc aad 6 2 mg , and a carbon dioxid combining power 
of 46 per cent A diagnosis of chrome glomerulonephntis was made 

\Miile in the hospital the patient was found to have infected tonsils, 
and thex were remoxed In spite of a sexerc local reaction in the throat 
and a rise of the blood urea and creatmm to 184 and 16 2 mg , the patient 
gmduallx recoxered from the operation and subjectixelx receixed great 
benefit from it The anemia, howexer, continued unchanged although 
tmnsfjisions x\ere gix en There was also a small amount of residual edema, 
in spite of a ngid diet containing little salt, and a low fluid intake The 
patient died in June, 1922, sexan and a half x-ears after the onset of the illness, 
and eighteen months after tonsillectomy 

Commait — ^.\n acute or subacute onset without recoverj’’ is 
often the early historj* of this tj'pe of nephntis The association 
of infection of the upper respiratorj* tract with exacerbations 
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of the disease is frequently observed Tins assoaation was 
so noticeable in Case 3 that, on intensive invesbgation, a definite 
focus was found in the tonsils ^Vhether such a dironic focus 
had existed throughout die disease, or had resulted from the 
patient’s generally lowered resistance is difficult to delcrnunc 
However, the removal of die tonsils was undoubtedly bcncfiaal, 
m spite of a marked increase in the mtrogen retention in die 
blood immediately afterward, as the renal function and die 
patient’s general condition subsequently diowcd marked im- 
provement This case teaches us that early investigation and 
prompt removal of infectious foa, if present, are of pnmarj 
importance in the treatment of diromc glomerulonephritis 


CHRONIC NEPHROSIS 

The outstanding feature of this group of cases is die presence 
of persistent edema Patients may have defimte, \isiblc edema 
for months and even years, assoaated with marked albuminuria 
The absence of cardiovascular phenomena, sudi as blood pressure 
and retinal changes, the absence of anemia, of mtrogen retention 
in the blood, and absence of a delayed plienosulphonephdialein 
excretion distmgmsh these cases from those of chronic glomerulo- 
nephritis This type of renal disease was termed dironic par- 
ench 3 rmatous nephritis by the older chmaans The disturbance 
of renal funefaon is chiefly linutcd to the marked albuminuria, 
and the faulty excretion of salts and water There is consider- 
able evidence of a disturbance of metabobsm and the presence of 
edema may not only be due to inabihty of tlie kidney to eliminate 
fluid, but also to chemical pathologic dianges in the various 
body Ussues The studies of Tisdier, and Epstem parUcularly, 
stress these cellular metabohe changes as playing an important 
part in the causation of nephntic edema Case 4 is of interest 
because of its knowm long duraUon with httlc assodated general 
disabihty 

Qggg 4 — uomnn, ajed t'ttcnt>-onc >cars, came to the Mijo Qmic 
Februao 1924, because of gcneralKcd edema Except for tonsilhti'. 
she had hid no illnesses other than the edema, xvhich had begun after in 
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attack of diphtheria seven j'ears before, accompanied b> trouble with the 
vision and the urinary findings of acute nephritis Smce then, albumin had 
been present in the urme, the edema had subsided, but returned a number 
of to subside again mth diet, rest and sweatmg The edema, on 

admission, was greater than on previous occasions and had been present for 
several weeks 

The patient’s face was puS> around the eyes, and the skm of the whole 
body was edematous, especially on the loner part of the legs, over the sacrum, 
on the inner surface of the thighs, and the anterior wall of the cdiest There 
was no evidence of fluid in any of the serous cavities The weight was 1 7 / 
kg , in health it had been 71 8 kg The e\-e-grounds were normal, the tonsils 
were large and septic in appearance, and the heart was enlarged to the left 
The sj'stolic blood pressure was 140 and the diastolic 110 The urine con- 
tamed albumin 4, numerous casts, and a fen pus cells, but no erythrocytes, 
the speafic gra^^ty nas 1 027 The hemoglobm (Dare) was 76 per cent, 
the ervthroc>’tes numbered 4,600,000, and the leukocytes 7,500, the blood 
urea nas 16 mg , and the blood creatiiun 1 2 mg for each 100 c c A diag- 
nosis was made of chronic nephrosis 

The second day in the hospital, the patient nas placed on a neighed 
diet of 1,500 calories, contaming 40 gm of protein, 800 c c. of water, and very 
little salt She nas allowed an additional 600 c c of fluid, and nas kept on 
this diet for four days as a control, durmg which time she lost 3 1 kg , and 
the output of urine rose rapidly, then diminished until, on the fourth day, it 
amounted to only 550 c c She nas then given 10 gm of calcium chlond 
for four day s There nas a sustamed diuresis nith a loss of 4 1 kg in neigbt, 
which brought her weight dona to 69 kg , and freed her from edema, 
sale for a slight pitting over the loner end of the tibias At this time, the 
two-hour phenolsulphonephthalem return nas 75 per cent and the renal 
function normal except for albumin and casts Tonsillectomy nas then 
performed A letter from the patient three months after dismissal stated 
that there nas no edema, and that her weight nas 68 2 kg 

The patient was again admitted to the Clinic September 27, 1924 She 
had remained nail until August (five months after dismissal) when edema nas 
again noted She had continued to gam in weight until her return Some 
of the increase in weight she attributed to mobility to keep stnctly to a Ion 
salt and Ion fluid diet On admission her weight nas 74 kg , her heart nas 
slightly enlarged, her systolic blood pressure nas 104, diastolic 80, the ocular 
fundi were normal, hemoglobin nas 77 (Dare), the ers-throcytes numbered 
4,800,000 the urine contained albumin 3, and the phenolsulphonephthalem 
excretion nas 75 per cent in two hours The blood urea nas 14 mg , blood 
oeatinin 1 5 mg , and the carbon dioxid combining poiver of the plasma 60 
per cent The clinical and laboratorv findings were almost identical mth 
those of her previous examination As on that occasion the patient nas 
giian a neighed diet, poor in salts and fluids, and m six daya she lost 6 kg 
She nas then giien 10 gra of ammonium chlond daili for fi\-e da\s, and lost 
an additional 5 kg , reducing her weight to 65 kg She nas dismissed Oc- 
tober 15 in good condition, and practicalU free from edema 
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Comment The sinking therapeutic response to salt and 
water restnction in this case is a bnef for the tliorough tnal 
of such dietarj* treatment The rapid development of a spon- 
taneous diuresis on both occasions after the patient submitted 
to this diet also raises the question whether there might not be 
some specific diurehc substance in the diet itself Tlic bene- 
ficial results following the use of calaum chlond dunng Uic 
patient’s first penod of ho^ital treatment, and following tlic 
ingestion of ammomum chlond dunng the second penod em- 
phasize the practical importance of such salts in tlic treatment 
of nephntic edema The dail}* use of ammomum chlond in 
doses of 10 gm has proved satisfactoo' m tins and seieral otlier 
cases I behev e, therefore, that it can be substituted for calaum 
chlond which has a bitter taste and cannot be tolerated bj 
certam patients There is no doubt but that the use of calaum 
and ammomum chlond, as advocated by Shultz, Blum and Hal- 
dane, has rendered certain patients with nephrosis edema-free, 
who otherwise would have continued to be markedly edematous 
^^^lether these patients need or can tolerate a small dailj dose 
of ammomum chlond for an extended penod will be detenmned 
by expenence The patient m Case 4 is now* takmg small doses 
of ammomum chlond daily during alternate penods of tw o w ecks 
It will be of mterest to note whether such treatment, wiUi the 
dietary restnctions, will prevent the penodic recurrence of 
the edema Renal decapsulation, particularly in the cirh 
stage of subacute nephrosis, would seem to be a rational pro- 
cedure, improvement in certain cases following this operation 
has recenUj' been reported by Fowler and Kidd Double de- 
capsulation in a case of cliromc nephrosis was performed in 1921 
at the Mayo Clinic There was definite tcmporar>* impro\c- 
ment, with loss of edema, but subsequently the edema recurred 
and the patients further course ccerned to ha\c been little in- 
fluenced by tlus procedure 

DISCDSSIOK 

The problem of the ctiolog} m nephntis is still far from 
sohed Recognition of distinct types of a disease is an im- 
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portant step m the study of any pathologic condition The 
•vnde occurrence of acute glomerulonephritis dunng the late 
war has giNen us a broader viewpomt as to possible recovery, 
and to the factors invoKed m the development of chrome 
glomerulonephritis The dmical simi1ant>' between certain 
cases of toxemia occurrmg m pregnanej- and acute glomenilo- 
nephntis diould stimulate further mvesbgation as to thdr 
possible common etiologj* The better dehmtion of chrome 
nephrosis has alreadj’’ led to new conceptions m the problem 
of edema, and to important new therapeutic procedures such 
as the use of calaum and ammomum chlond Thi recognition 
of the significance of infectious fod m chronic glomerulonephritis 
has led to benefiaal treatment 




PYELONEPHBITIS TREATED WITH MERCUROCHROME 
Heemox C BuMPtrs, Jr, 


A woman, aged thirty years, first came to the Clinic August 
6, 1920 Her physiaan ■wrote that she had suffered for six 
or seven years from bladder trouble, manifested by frequent 
and painful micturition, the capadty of the bladder seeming to 
be limited to about 2 ounces Sixteen months before the 
patient came to the Clinic, the right ovary and tube, and the 
appendix had been removed in the hope of reheiing the con- 
dition m the bladder, which was thought to be the result of 
extravesical pressure No rehef bemg obtamed, hysterectomy 
•was suggested The patient was urinating every five imnutes, 
and mteivals of more than one hour were unknown 

Phyacal exammation was negative save for a rather marked 
suprapubic tenderness Approximatelj' fifty pus cells to the 
microscopic fidd were found in the unne, but many stained 
specimens failed to show the tuberculosis baalh A test of 
renal function revealed a normal return of phenokulphone- 
phthalem, roentgenograms of ^e imnary tract were negative 
Cystoscopic exammation revealed subacute areal cystitis 
Pus cells and colon baaUi were found in urme obtamed from 
the kidneys Roentgenograms revealed five deiutahzed teeth 
and one infected root Three of the deiitalized teeth had 
definite areas of rarefaction m the apical region, two had none 
Behe'vmg that the penapical infection of the teeth mi^t be 
the source of infection from which the pyelonephritis on^nated 
and was kept active, the teeth were remo\ed surgically, and 
from each tooth, pure cultures of green-produdng streptococa 
were isolated Six rabbits were mjected with cultures of these 
organisms and all devdoped marked lesions in the kidnej-s, 
from which the streptococcus wras recoierd Eight other 
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rabbits were injected wifli these organisms, and in all but one, 
lesions in tlie ludneys resulted Cultures were made at necropsi 
from the kidneys, unne, bile, li\cr, blood, and joint fluids of 
the animals, w'hether or not lesions were present In all tlic 
animals, the streptococci wrere recovered from tlic kidnejs and 
unne In ten of the animals, all otlicr cultures were negali\c 
A culture made from a catlietcnred speamen of tlie patient’s 
unne eartyin the m\ estigation showed onlj' Gram-negative baalli 
These were mjected mto tw’o rabbits, one ^nt^a^enously and tlie 
otlier into tlie bladder Neither developed lesions of tlie unnarv 
tract Following the remov al of tlie badly infected root tlie pi- 
bent expenenced a sev ere febrile reacbon, and green-produang 
streptococa appeared in tlie unne m large numbers, wludi still 
contamed Gram-ncgabvc bacdli The mixed cultures from 
the unne were mjected into two rabbits Both animal’; had 
lesions in tlie kidnc}*s, and one had a hemorrhagic lesion m the 
bladder Cultures from Uie lesions revealed tlie strcptococni'; 
in both ammals 

The bactenologic findmp seemed to indicate clcarlj tliat 
the unnar^' infecbon was mibated by streptococci from tlic 
teetli, whidi had a sclecbvc aflinilj for tlic unn.an tract and 
that the colon baallus m the unne at Uic first cvaminaUon ind 
believed to be tlie cause, was of sccondarj importance nicrc- 
forc all furtlier local treatment of the bladder and kidntv » w as 
disconbnued and attenbon directed to the removal of all dc- 
vutalujcd tcetli and tlic elimination of other po';«ibIe fon of 
infecbon 

The pabent returned home and subsequent inquirv reveahd 
tlie rather disappoinbng fact Uiat she had derived but htth 
benefit from the cradioation of the foa lour vears later, 
August 26 1924, she returned to the Clinic complaining of 
great unnaia- frequency \n hour was Uic limit of unnirv' 
retenbon dunng die daj. and at night she voided from eight 
to ten times 

Cjstoscopic examination rcvealcel a unnarj infection dif- 
fering but httlc from that of four vears before 'Hicre w- 
nuld pan-mural cv-sbtis, but the imtabililj of Uie bladder . w 
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extreme, the cystoscopic examination was most pmnful TJrine 
contaimng pus was obtained from both kidneys and on culture 
many colonies of colon bacilli were grown 

Evidently the removal of the on^al focus of the disease had 
not interfer^ with its continuation in the urinarj’ tract The 
renal pelves were lavaged with silver mtrate several times, 
but without relief The orgamsms causmg the qmiptoms, 
bdng located deep in the tissues of the bladder ureters and 
kidneys, were not reached by this method Only some geimiade 
conv^able through the blood stream would, undex these cir- 
cumstances, be effective The disease, if once checked by 
such a gemudde, should not recur, as its onginal focus had been 
removed, WTth this idea in mind the patient was sent to the 
hospital and 20 c a of a 1 per cent solution of mercurodirome 
given intravenously The patient experienced a trymg re- 
action characterized by nausea and followed by a rather brisk 
diarrhea for several hours There was no nse in temperature. 
It has been my expenence if the patient’s temperature is normal 
at the tune of the admimstration of mercurochrome that a 
febnle reaction either does not occur or is verv’’ slight, but if 
the patient has one or two degrees of fever at the time the 
mercurochrome is p'ven, the temperature nses verj’’ rapidly 
to 104° or 105° and a chill follows, after whidi there is an im- 
mediate and rapid drop of the temperature to normal where 
It usually remains This diarp and often alamung nse of 
temperature maj’ be due to the large amount of bactenal protein 
thrown mto the blood stream as a result of the death of the 
organisms 

Forty-eight hours after the first treatment, a second dose 
was admmistered Origmally 5 mg or more of the drug for 
each kilogram of bod}’ wei^t was employed This caused 
nausea and vomiting almost immechately after its admimstra- 
tion, such a dose is probably close to the margm of safetj’ 
Therefore, 4 mg for each kilogram is preferred, for the average 
patient 20 cc. of a 1 per cent solution is approximately this 
amount Howeicr, the dosage for hea^^er patients must be 
larger, as fractional doses are meffectual from the bactenologic 
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pointy of View Following tlie second treatment, the paUent 
e^etienced a rather severe chill and became sahvated Sodium 
bicarbonate w’as ad minis tered by moutli, and afforded consider- 
able rebel As mercurodirome is soon excreted and probably 
produces its maximal effect witlun twenty nunutes, the earlj 
admimstration of alkalis tends to mimmize tlie unpleasant 
sequel®, such as sahvabon and diarrhea, and docs not affect 
the cfficac)' of the drug 

The night following the first administration tlie patient 
voided but twice, as eight to ten times had been tlie m\anable 
rule for several years the patient and the attending phjsiaan 
were mudi suipnsed at the suddenness of die decrease of the 
imtabihty of the bladder, and all wondered if it w ould pro\ c to 
be permanent A week after the first admmistration, the 
third dose was given, and after forty-eight hours a fourth 

A cystoscopic axanunation made immediately after the 
patient left the hospital showed the ty'sUtis to be much di- 
nunished Urine from both kidneys was not only free from 
pus, but was stenlc, as was also a cathctcnzcd speamen from 
the bladder 

Equally remarkable was the clmical improicmcnt Tlie 
patient after findmg that she could sit through a full motion 
picture program without discomfort, from fenunuic curiosity 
tned to see how' long she could wait comfortably before \oiding 
The unne was retained for sue hours witJiout discomfort 

An extract from a letter rccavcd two montlis after tlie date 
of the first administration of mercurodirome is as follows 
"I got home the mommg of October 23, and went to work at 
noon the same day I am fcchng fine and my trouble is o\cr 
I am gaming c\ery day ” 

Naturally such gratifjang results arc not obtamed in all 
cases, but that mercurodirome is the most potent drug now 
available for mtra\cnous use in cases of rcsistmt infections of 
the kidney or bladder seems bejond dcmal Its preparation 
and admimstration arc ample A 1 per cent solution is made 
by addmg the orj-stals to stenlc distilled water, and is allowed 
to stand tw o hours to msure sdf-stcnlizaUon It is administered 
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with a 20 c.c. syringe, directly into the vein Care must be 
taken to insure its intravenous administration, for slou^ follow 
an}' subcutaneous infiltration 

S}Tnptoins of acidosis have occaaonally developed, and the 
drug should, therefore, probably not be given if the renal function 
is mudi impaired The immediate administration of sodium 
bicarbonate, dther intravenously or orally, has alwa 3 rs produced 
the desired neutralizing effect m such cases 




DIFFERENTIAL DIAGNOSIS IN DISEASES OF THE 
URINARY TRACT 

William F Braasch 


In the diagnosis of abdominal tumors we are constantl}’" 
meetmg with confused rliniral data whidi demand careful 
differentiation Abdominal palpation as a means of determining 
the identity of a tumor ls frequently nusleadmg WTiat is 
apparently an intrarenal tumor on palpation, may prove at 
operation to be an extrarenal tumor, and ^•lce versa 

DISCUSSION OF ILLUSTRATIVE CASES 

Case 1 Tabercolous pronephrosts — A vroinan, aged fiftj -three years, 
came to the Clinic because of frequenc% , dysuna and hematuna of fi\-e \-ears’ 
duration This had, at first, been intermittent and of variable degree 
Last spring she had chills and fe^'er, became \reak, and took to bed At 
the end of the summer she was c\'5toscoped elsewhere, and was told that 
both kidneys were diseased, presiimabU polycvstic, and that operation was 
impossible 

On ph^ sical examination tumors could be palpated m both renal areas 
With a mass in both kidney's, and a history of hematuna, the natural mfer- 
ence would be that the prenous diagnosis of bilateral renal mvolvement 
was correct, and that the condition was probably bilateral polvcvstic kidneys 
Bilateral h^'pcmeph^oma simple cist and hr dronephrosis occur so raiel\ that 
thc\ are almost excluded, and bilateral tumors are palpable m most cases of 
poUcistic kidnc\ \ roentgenogram of the unnarv tract showed the out- 
line of both kidnos to be almost twice the normal size, which was regarded 
as being corroboratne of the diagnosis 


Comment — In the diagnosis of renal potyty'sbe disease 
the general phj-sical exanunation is of the greatest importance 
The dmical data are usually those of interstitial nephntis 
If there is etidence of renal msuffiaenty m a comparatively 
joung adult, with mcreased blood pressure low unnaiy specific 
gravity low phenolsulphonephthalem return, and hi^ blood 
urea, in the presence of bilateral tumor m the renal area, the 
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condition can usuall}' be regarded with certaintj as pohcj-stic 
kidney 

Hovreser, in this case the patient's blood pressure was 110 
^'stobc and 70 diastobc The speaGc grant} of the unne 
was I 018 to 3 023, phenolsulpbonephthalein return 50 per cent, 
and blood urea 15 mg I have never seen a patient with poh- 
cystic kidneys, w ho w as o\ er fifty years of age, with sucli normal 
findings On cj'stoscopic examination, considerable cj-stitis was 
present, and a large amount of pus was found in tlie callictcr- 
ized urine from the left kidne}', the unne from the right kidney 
W'as normal The difiercntial functional test, using indigo* 
carmin, show ed a dark blue color on the n^it side, and no return 
of dye on the left In order to exclude polycystic kidnc}S 
definitely, a pydogram of tlic nght kidney was made, and 
a normal pelws found A ebagnosis w as made of left p} onephro- 
sis witli tuberculosis (90 per cent probability) At operation 
a left tuberculous p}onephrosis was rcmo\cd, and tlie nght 
kidney was found to be Iowr-l}Ting and enlarged, eMdcnlh as 
tlie result of hj-pertrophy, othennse it was normal kTic mass, 
whicli was palpable in the nght abdomen, and whicli ga\c the 
large renal sliadow, was caused by tlie lypcrtrophicd, low-l}ing 
kidney 

In the differential diagnosis, it should be borne in mind 
that if tliere is no posiU\ e cndcncc of renal incuffiacncy, poly- 
cy'stic kidney can usually be excluded In its early stages, and 
m the } oung adult, the condiUon is disco\ ered largely by acadent, 
and there may be but few clinical indicaUons of nephntis In 
Case 1, It was largely by exclusion tliat a diagnons of tuberculous 
pyonephrosis was made, since there was no c\idcncc of stone 
or hydronephrosis The fact that there were no Bacilh tuber- 
culosts in the unne did not exclude tuberculosis, since add-fast 
baalb arc not usually found in cases in which the disease is so 
far adxanccd Tlicrc is no sudi tiling as a clinical entity of 
pyonephrosis, per sc, pyonephrosis is always secondary to some 
other process, sudi as btliiasis, tuberculosis or infected hydro- 
nephrosis 

Too much diagnostic xaluc is being placed on the intciprcta- 



DmGXOSIS Ef DISEASES OF DIUXARY TRACT III I 


bon of the renal outline as observed in the roentgenogram 
It is very difficult to be accurate in the mterpretabon of this 
outhne, estrarenal organs may ^ve the impression that it is 
abnormally large or small I have seen the apparent outhne 
of a normal kidney uhen m reahty the kidney had been removed 
at operation Furthermore, there may be several causes for 
renal enlargement, such as any of the \'anous forms of tumor, 
a temporary' congestion, and some forms of chrome nephritis. 
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peimephntis and hjiiertrophy In this case the bilateral en- 
larged shadow could be e^lamed bj’’ the pyonqihroas on the 
left side, and by hj'pertrophy on the nght side 

There maj’ be great difficulty m distmgmshmg between 
polycystic kidnej’ and neoplasm, smee not mfrequently but 
one polycj she kidney is found, on palpahon, to be defimtdy en- 
larged The other kidney, e^ en though polycj'sfac, may either 
be only shghUj- larger than normal, or so situated that it cannot 
be defimtelj' palpated It should also be remembered that with 
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condition can usually be regarded intli certainty as poK cystic 
kidney 

Howe^er, in this case the patient’s blood pressure u as 110 
systohe and /O diastohc The specific gravity of the unne 
was 1 018 to 1 023, phenolsulpbonephthalein return 50 per cent, 
and blood urea 15 mg I have never seen a patient aiih poly- 
(ysticlidneys, a ho was over fifty years of age, with sucli normal 
findmgs On cystoscopic examination, considerable cystitis nas 
present, and a large amount of pus a as found in tlic catlictcr- 
ized unne from the left kidney, the unne from the nght kidney’ 
was normal The differential functional test, using indigo- 
carmin, show ed a dark blue color on the right side, and no return 
of dy’e on the left In order to exclude poly'cy’stic kidney’s 
defimtely, a py’clogram of the nj^t kidney’ was made, and 
a normal pelns found A diagnosis was made of left py oncpliro- 
sis uitli tuberculosis (90 per cent probabihty) At operation 
a left tuberculous py’onephrosis was remov’cd, and tlie nght 
kidney was found to be low -lying and enlarged, cndcnlly as 
tlie result of hy’pertrophy, otherwise it was normal Ihe mass, 
which was palpable in tlic nght abdomen, and whicli ga\c the 
large renal shadow, was caused by tlic hy'pertrophied, low-lying 
kidney' 

In the differential diagnosis, it should be borne in mind 
tliat if tliere is no positn c CMdcncc of ren.il insuffiaency , poly’- 
cystic kidney can usually be axcludcd In its c.arly stages, .md 
in they’oung adult, the condition is discm cred largely by acadent, 
and there may' be but few dinical indications of ncplmtis In 
Case 1, It was largely by’ exclusion Uiat a diagnosis of tuberculous 
pyonephrosis was made, since tlicrc was no c\’idcncc of stone 
or hy'dronephrosis Tlie fact tliat there were no Bactlh iuber- 
culosis in the unne did not exclude tuberculosis, smcc aad-fast 
bacdh are not usually found in CcTscs in whidi tlic disease is so 
far advanced There is no sudi tliuig as a clinical entity ol 
pyonephrosis, per se, pyonephrosis is alw.iy's secondary to some 
other process, such as litliiasis, tuberculosis or infected hydro- 
nephrosis 

Too much diagnostic V. -due is being pheed on the intcriircta- 
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tion of the renal outline as observed in the roentgenogram 
It is very difficult to be accurate m the interpretation of this 
outlme, extrarenal organs may give the impression that it is 
abnormally large or small I have seen the apparent outlme 
of a normal kidney when m reahty the kidney had been removed 
at operation Furthermore, there may be several causes for 
renal enlargement, such as any of the vanous forms of tumor, 
a temporary congestion, and some forms of chrome nephntis. 
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permephntis and hypertrophy In this case the bilateral en- 
larged shadow could be explained by the pyonephrosis on the 
left side, and by hj-pertrophy on the nght side 

There may be great difficulty m distmgmshmg between 
polycj-stic kidnej' and neoplasm, smee not mfrequently but 
one poljxystic kidney is found, on palpation, to be defimtdy en- 
larged The other kidney, eten though polycj'stic, may either 
be only shghtly larger than normal, or so situated that it cannot 
be defimtely palpated It should also be remembered that with 



1112 


■^nLLIAM r BR.\ASai 


a definite renal tumor palpated on one side, an apparent renal 
tumor ma}’- be found on palpation of tlic opposite side, niudi 
may be due to ani’ one of numerous extrarcnal condiUons 
In such cases pyclographj will be of great diagnostic Milue 
(Fig 174) 

The pelvic defomutj occurnng inth polyci'stic Ividnc) is 
caused by compression of the outlme of tlie pelns and caliccs, 
by tlie cysts As a result, various birarre tj'pes of dcfomiiti 
may appear in the pj'clogram, nhidi, altliougli thej are usualh 
recognizable, may be confused mtli the deformity caused bj 
renal neoplasm An abbrenabon of one or more ciIicc! is 
very common Elongation of tlie caliccs is also frcqucntlj 
present, and is usually accompanied by broademng, rather tlian 
the narrowing observed with neoplasm The tapenng termina- 
tion of the cahees found with neoplasm seldom occurs witli 
polycystic kidney In case of dotibt, a pyclogram should lie 
made of the otlier kidnc}’’ later, nc\cr simuItancousK If 
the pel\is of the opposite kidney is normal, polycj’stic disease 
is exduded, for a normal pehis is nc\er obsened with a polj- 
cj'stic kidney 

Case 2 Renal tumor — iran, aped fort> six xcxrs, bcfnn to lov? 
appetite ind ■weight eight months before he came to the Clinic He xl»o 
had general malaise Tw o months before he noticed i nu«:s m the left ude of 
the abdomen No iirimr} s>mptoms were prc'cnt On cxaniimtion a 
fairly fixed mass w is pilpatcd in the left upper iMomcn, about 12 5 cm in 
diameter, which was suggests c of cither renal ncophsm or an ( xtnfieriloncil 
tumor The tumor was pcculnr in that it seemed, on pilpition, to tnidi 
up of two parts Cjsfo'copic examination wts negative A pjrlogram of 
the left kidnc> rcvxialcd upward displacement of the renal ikImi with a dc 
formitj which was not tvpical of renal nioplaim The niarkid upward des 
placement and doubtful nature of the pelvic deformitv lid us to consider the 
possibilitv of an cxtrarinal tumor, which can displace the pclvi*. in an> 
direction in much the same manneras renal tumor (I ig 175) \topcntionit 
was found that the double mass was due to hv pernephroma of the 1 idnc> , and 
an adjacent metastatic growth almost as large it was manifc«tl> inop<-rabIe 

Comment — If the pjclogram show=i .i bizarre position, both 
of these possibilities should be con'-idercd a rule, howeser, 
the t}-pe of abnormilitv in the pelvic outline pcrmiU indenti- 
ficaUon of die tumor ffig 176) In cases of doubt, .mother 
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valuable method of diagnosis is Uie differential renal funcUonal 
test With a renal tumor of this size, there wiU be marked re- 
duction in dye return from tliat kidney, mth more or less in- 
crease from the opposite normal kidney If the tumor is small, 
or IS confined to one pole of the kidney at some distance from 
the renal pelvis, the difference in function may not be sufiidcnt 



Fig 177 — Metastasis to the lungs from hifierncphrom 


to be of practical value In order to be sigmfixant clinicalK , 
the difference in dye return should be at least 50 per cent 
Lesser degrees of difference in function can often be explained 
bj* techmeal error or by reflev irritation E\cn iMth marker! 
difference in function, care must be taken in Uic interpretation 
to sec that all technical errors arc excluded PhcnoNuIphonc- 
phtlialein prob iblj offers the most practical method of differentia- 
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tion, and is more accurate than mdigocarmin Smce in this 
case the phenolsulphonephthalein return "was 20 per cent finm 
the right kidne}' and only 3 per cent from the left, a clinical 
diagnosis of left renal neoplasm iras made We were unable 
to pTplaiTi the apparentl}' double nature of the tumor which, 
on palpation, appeared to be caused by two retroperitoneal 
masses 

Metastasis mto the adjacent tissues of this tj’pe is qmte 
common with h3'pemephroma, or dear-cdled alveolar car- 
cmoma As a rule it is diffuse and of limited extent and onl\* 
rarely causes a tumor as large as that m Case 2 Its pres- 
ence can often be inferred by its degree of unmobihtj’- A 
fixed, ngid tumor usuallj' offers a poor prognosis Metastasis 
to the limp IS also common with renal neoplasm (Fig 177) 
This diould be excluded by routmdy x-raymg the chest whenever 
neoplasm is suspected, smce the metastasis may produce no 
other rlinfral symptoms Discovery of such metastads has 
sai ed a needless operation m manj’- of our cases 

Case 3 Ureteral tamer — A man, aged fift>-four j-eais, had bad hema- 
turia much of the time for a j ear before coming to the Clmic, and also mod- 
erate dysuna Cystoscopic esammation tras made elsewhere three months 
before, and a papillomatous tumor was found piotrudmg from the right 
ureteral onfice The urme from the kidney was bemonrhagic, the left kidney 
bemg apparently normal A diagnosis of ureteral tumor was made, fulgura- 
tion was attempted The hematuria disappeared for a week or two, and 
then recurred and remained constant The patient came under our obsena- 
tion three months later 

Phyaical examination, mduding roentgenogiaphic studies, was negative 
except for slightly hemorrhagic urme The c\-stoscopic data were as follows 
a moderate degree of cystitis m sei-eral areas the right ureteral onfice was 
inflamed and somewhat edematous, there was no evidence of a papfiloma 
The unne from the nght onfice was slightly hemorrhagic, that from the 
left was normal There was no obstruction to the ureteral catheter as far 
as the renal peliis A pyelogiam of the nght kidney showed a moderate 
degree of pvelectasis the ureter was well dilated m its lower portion, and 
only slightK dilated m the upper third (Fig 175) The tvpe of pyelectasis 
was similar to that observed wath obstruction in the lowar ureter, and was 
characterized b\ a relatnely greater dilatation of the cahces than the pelns 
(Fig 179) The phenolsulphonephthalein return m fifteen mmutes from the 
nght kidney was S per cent, and from the left, 15 per cent An exploratory 
operation for either papHIan epithelioma of the renal pelvis or ureteral neo- 
plasm was advised 
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and dinical data of the underljing condition In cases of 
doubt, biopsy of a speamcn ^^ano^cd would dear the diagnosis 
It is evident that the papilloma rcmo\ cd was of an inflanunatoi} 
nature and secondarj' to chronic uretcntis Had tlic specimen 
been taken from tlie polj’p for biopsy, its inflammatot3 nature 
would, of course, ha\ e been rc\ ealed Granulomas and poljps 
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resulting from ureteral stone wall someUmes resemble neoplasm 
thus masking the undcrljang cause lliis is particular!) true 
if the x-ray fails to diow a shadow , or it the situation of tlic 
growth in the median hnc leads to its being concidcrcd cxlra- 
urcteral Granulomas obsciacd watli tuberculosis ma) also be 
confusing, and ha\e frequently been talcn for papilloma 
Any treatment, such as dilataUon or lavage, would not 
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have given permanent relief from renal infection so advanced 
and widespread as that present in this case 

Case 4 Renal Iitluasis — A man, aged forty -two vears, had complained 
for SIS ^•ears of a frequent dull pam referred to the right side of the spine, 
at about the level of the crest of the ilium, and usually commg on after strenu- 
ous eserose. On several occasions the pam was accompamed bj hematuna 
It was ne\'er referred to the left lorn 

The general esammation was negative. A roentgenogram of the urinary 
tract disclosed three shadows of stone m the left renal area, one was unusually 
large and round, two were small On cystoscopic ejcaminabon, the right 
kidnev was found to be quite normal Unne cathetenzed from the left lad- 
ne> contamed onlj a few pus cells In the differential renal funcbonal test, 
usmg mdigocarmm, the d^e return from the right kidney was normal, and 
there was but a trace of color from the left dunng fifteen minutes. The 
natural inference would be that because of the size and number of stones, and 
the evidence of marked disturbance of renal function, a left nephrectom> 
would probabl} bemdicated 

At operation the left ladne> was found to be greatlj hypertrophied, bemg 
about twice normal size. It was markedly elongated, and the lower pole 
was situated across the vertebra so that at first it was thought to be a horse- 
shoe kidney The mcrease m size of the kidney was suggestive of a com- 
pensatory hypertrophy, but this could not be possible, because on cl ini fal 
ezanunation, the other kidney was found to be normal A large stone (73 
gm ) was removed through the pelvis without much diScult\ , and subse- 
quently two smaller stones were removed 

Comment — This case graphically teaches us the posahDity 
of error in mterpretation of the differential renal functional 
test All of our present dye tests have a tendency to exaggerate 
the degree of damage done in the Mdney While the indigo- 
carmin is a coarser test than phenolsulphonephthalem, never- 
theless the latter is not much more rehable in amilar circum- 
stances Owing to the reflex irritation caused by renal stones 
or acute renal inflammatory processes, it is well known that 
there is a marked temporary reduction m the dye secretion 
It has been m}’- experience that when there is complete absence 
of dye, there is usually widespread damage, and when there is 
a normal d}-e return, the kidney is usually normal Inter- 
mediate y alues are verj^ inaccurate 

In this case the kidney was almost twice as large as normal, 
and the renal tissue was qmte normal, at least on imcroscopic 
axammation, and yet there was no dj-e return, apparently owing 
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to refiav imtation caused by Uie stones Hus illustrates 
tete It om UOTally be mferred Hat tlic Wnci .s M. 

dSIT t "l ‘“D'- 

The dtscovco- of a large Udney, aud. aa »as present 
IS case, IS suggesti\c of compensator} h\-pertrophy, because 
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of tlic diseased right kidney Ihc cautious surgeon would 
hesitate long before rcmo\ing the kidnc} In tins case, how c\ cr, 
tlic d3'c test of Uit opposite kidney appeared to be nornn! 
Of considerable interest was Uie radiation of tlie pam, whicli 
was referred largely to tlie oppocite cidt Sudfi s\'mptom 
suggests Uie pos«ibility of a hor'e«lioe kidiu\ JIk locvhra- 
tion of the pain might be «.\plaincd b} Uie fact that U < I idnc} 
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was Situated partiallj'' over the spine, but the pain was probably 
of extrarenal ongin 

Finally, this case illustrates that the degree of destruction 
of the renal tissue does not depend so much on the size of the 
stone as on its shape and the extent of interference with drainage 
Round stones will usually cause much less damage than the 
branched, irregular types, smce they seldom mterfere so mudi 
with the drainage Round stones, even those of huge size, can 
usually be removed without much damage to the renal tissue 
(Fig 181) A branched stone of similar size could hardly have 
been removed without mudi damage 

Case S Renal tuberculosis — A man, aged thirt\-t\\o \ears, came to 
the Clinic because of unnarj' frequencj, unthout d^suna, uhich had per- 
sisted for nine months His home phjsician reported that there had ne\'er 
been blood or pus in the urine In every case of persistent urinar\ fre- 
qucnci, unnarj' tuberculosis must first be excluded If, m a joung adult, 
there has been persistent frequency daj and night, together uith djsuna 
and p> uria, it should be assumed that the condition is tuberculous, until it 
has been proved othcmisc E\amination of the genitalia for et’idence of 
tuberculosis is the first essential, and in this case the cpididjmes were both 
soft, and the prostate gland was practicall} normal In the region of the 
right seminal -s-esiclc, ho'nc^'cr, there was definite e\'idcncc of induration, and 
a deformitj of the ^eslcle, which was suggestive of tuberculosis Some e\a- 
dence of ini’olvemcnt of the gcnitaln is found in about 90 per cent of male 
patients with renal tuberculosis It should be noted in differential diagnosis 
that inTOhement of the genitalia with tuberculosis is almost always asym- 
metrical That IS, one lobe of the prostate is larger and more inaalaed than 
the other, one vesicle is usualh more diseased, and one cpidida mis is larger 
and more diseased than the other 

In the first examination of the unne onlj a few pus cells were found, and 
the search for Bacilli tuberculosis wais ncgatiaa Roentgenograms of the 
unnarj tract ware negatiac for possible calcareous areas of tuberculosis 
Cjatoscopic examination reaaaled only a aery slight areal ca-stitis, and both 
ureteral onfices aaere normal On ureteral cathetcnzation there aaare onlj 
tw o pus cells in the specimen from the right kidney, and none m the left The 
phenolsulphonephthalein return dunng fifteen minutes was 15 per cfent from 
both kidncjs In cases of renal tuberculosis, one expects to find reduction 
of function m the kidnej inaalacd, and pus m the cathetenzed unne, as wall 
as a variable degree of cjautis In the unne cathetenzed from the nght 
kidney Bacilli tuberculosis ware found, which made the Hiagnn«| . i of nght 
renal tuberculosis caadent To corroborate the diagnosis, howeaar, a nght 
pjelogram aaas made, which showad a deformity suggestiaa of tuberculosis 
At operation the nght kidncj was remoaad and, on section, seaaral smnli 
discrete areas of definite tuberculosis avere found m the renal parenchama 
a or- S — 71 
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ComwcH/ — Patients often come to us who have considered 
them^lves healthy until they applied for life insurance and 
were told that pus was found in the urine In ascertaming the 
on^gm of the pus, the unne may have been stamed for Baalb 
tuberadosts, and when found, the patient frequenUy comes to 
us for verification Quite often neither pus cells nor Baalh 
lubercidosts axe found m the unne at the time of tlic first examina- 
tion, and it is difficult to deade whether tlie pre\aous examina- 
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tion was in error, or whcUicr there had been a passing shower 
of baalli and the condition was now in a stage of quiescence 
A careful seardi of repeated speamens of unne for Baalh 
tuberculosis is essential, and if ncgaU\c, repeated guinca-pig 
inoculations of urine may be ncccssarj before tuberculosis can 
be excluded The ps clogram may be Uic best mctliod immcdi- 
ateli' asailable for establishing tlic diagnosis, since, if renal 
tuberculosis is present, there will usuallj be some pelvic dc- 
fonmty Ihis dcformitj may consist of cither dilated caliccs, 
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evidence of cortical necrosis, or ureterectasis at the uretero- 
pelvic juncture (Fig 182) Guinea-pig inoculation is, of course, 
more accurate as a rule, and ^ould be made when the other 
rliTural data leave the diagnosis in doubt The necessary 
delay mvolved is the greatest objection to inoculation 

Recently a patient came under our observation who had no 
unnary symptoms whatever, and whose local physiaan had 
acadentally found Bacilh Uiherctilosts in the unne, which was 
otherwise negative At exammation here, no phjrsical evidence 
of tuberculosis was found, and uimalysis revealed no pus cells 
In the cathetenzed urme from the n^t kidney, however, 
aad-fast bacilh were found on two occasions A right pydogram 
failed to show any evidence of defonmty m either the pelvis 
or ureter In order to ascertain the identity of the baalh 
found, gumea-pig moculations were made, and were found to be 
negative Needless to say, it would not be justifiable to operate 
because of the findmg of aad-fast bacilh m the urme, without 
other corroboratory evidence of renal tuberculosis 

Such cases illustrate the necessity of employmg aU the climcal 
data at our command m estabhshmg a diagnosis when renal 
tuberculosis is suspected A localized tuberculous process m 
a kidney of this type may be most difficult to diagnose and 
unquestionably many similar cases are bemg overlooked The 
question frequently arises whether operation is warranted when 
Baalh iubcradosts are found m the urme, and when there is 
no other evidence of renal tuberculosis As a rule, of course, 
there is other corroborative data, but if not, one is justified 
m ddaymg operation until there is further evidence It is 
remarkable how much renal destruction may be found at opera- 
tion, when there has been but httle dimral e%adence of tuber- 
culous 

The pendulum of opmion has swung back and forth with 
regard to the bilateral occurrence of renal tuberculosis At 
first It was beheved that renal tuberculosis was always bilateral 
Later it was bdieved that bilateral tuberculosis was rardy 
present, and that the condition was, primarily, almost always 
unilateral Of late we are recognizmg that primary bilateral 
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tuberculosis occurs mudi more frequently than we had sup- 
posed The results of gumca-pig inoculations which ha\e been 
made of the supposedl}' normal kidney lead us to bchc\c Uiat 
the infectionj m a considerable number of cases (approximate!} 
20 per cent), is pnmanly bilateral Tlus, however, docs not 
interfere with operation when one kidney is found, on cj’stoscopic 
examination, to be dcfimtelj’’ diseased, and tlic other apparentlj 
otlierwise normal. 



THE DIFFERENTIAL DIAGNOSIS IN CASES OF ECTOPIC 
ADENOMYOMA IN THE GROIN 

Willis S Lemox axd Asthuk. E ^L\hle 


Case 1 — A -noman, aged thirty -eight jears, has been examined at the 
Clime on five occasions She first came to the Clinic because of stenlitj 
She had been mamed eight t-ears, but had never become pregnant The 
menses nere normal in onset and were occurring at mtenels of twentv-eight 
dais, whereas mthin the ten lears previous to examination, the\ had oc- 
curred eien twenti-four dais The menses lasted for file dai-s and were 
usualli profuse during the first tuenti-four to thirti-sii. hours, and there 
nes di-smenorrhea for a fen hours to a dai preceding each period Fibrous 
tumors of the fundus of the uterus were found, these iiere known to have 
been present for at least four j ears 

At the time of the second examination, the di smenorrhea had decreased, 
but metrorrhagia had appeared, although onli occasionalli The tumors 
had not increased in size 

At the third examination, when the patient was forti-tno jears of age, 
the penods were becoming irreguhr, appearing at intervals of from twenti - 
one to twenti -seven days, with a decrease of dvsmenorrhea and an increase 
in the amount of flow It was found that a second ti-pe of tumor had de- 
leloped which could be seen and palpated in the right mgumal region This 
tumor was about 2 5 cm m diameter, ven hard, and tender during men- 
struation A len small tumor, about 0 5 cm in diameter, was found in 
the left groin 

On the fourth examination, a lear later, the tumor in the nght inguinal 
region had increased in size, and had become irregular and slightli movable 
Between menstrual periods it was not tender to palpation, although it be- 
came tender wnth a sen'^tion of soreness during the penods The character 
of the growth was not determined the possibilit\ of enlarged htnph nodes 
was considered 

Operation was performed June 30, 1919, at which time multilocular 
masses were found to be so adherent to one another and to the femoral arterj 
that It was neccssarv to dissect the mass awa\ and remDi-e it m one piece 
The pathologic examination disclosed adenom\'oma of utenne type. 

The patient returned later, because of recurring adenopathi in the nght 
groin with soreness and some enlargement during menstruation, but onl} a 
wn small mass was found external to the operative scar, and there was not 
suffiaent cndcnce to w-inant surgical rcmoaal, cither of it or of the utenne 
fibroma oma 
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Case 2 A w/nan ph)’sicjan, aged ffftj j-cats, who t(‘ss untturned, ar I 
nhose menstrual Ide had been normal, found the flovi ms becoming w 
cnrasingl} profuse Four years before ceammation at the Clinic, a utcn'-c 
polyp bad caused continuous bleeding until it xeas spontaneously evacuated 
There had been no dysmenorrhea Fibroid tumors of the uterus, honeir- 
had been diagnosed as long as three jears before her cxaminatioa at the 
Clinic, and an appendiceal abscess had been drained twentj -five j'cars bcfo'c 
A fibrous tumor had been palpable through the abdominal mil during the 
last jear, and seemed to be gromng rapidly Some j’cars after the appro 
dectomj drainage, the scar had begun to shos evidence of contnctioi, ami 
ms painful during menstrual periods Four vears before, two tumors had 
been noticed in the region of the scar, thej had the ctnractcnstic appeannci. 
of Ivmph nodes, with sluggish growth 

At the time of our csamination, the scar ms contracted, and the shin in 
the neighborhood wns adherent There ms al«o mduntion, and the general 
appearance nais that of a keloid 

Operation was performed for multiple fibromj’oma of the utcru«, left 
oSphontis, salpingitis, chronic appendicitis and a nght indirect inguinal 
hernia A subtotal hjsterectomj, left oophorcctomj , salpmgcctomj, ap- 
pcndcctomj and herniotomy were done Later, the necrotic and mnimma- 
torj mass, resembling a kcloid, ms remoyed from the right groin, and thought 
to be an incarcerated femoral hernia or infected Ijmphatic nodes ffoncwr, 
the inflammatorj mass proyed to be indurated, it yi-as about S cm long and 
1 5 cm «idc Underneath the skin, howey'cr, a dark necrotic cj-stie tissue 
was found which extended to the femoral opening The pathologic examina- 
tion disclosed adcnomjoma of uterine tjpc 

Case 3 — A woman, aged fortj-two jears, came to the Clinic in Septcmt«r, 
1921 She had been married for eight jears, and had bad two mircamages, 
one at sk weeks, and the other at four months Tlie menses had al was s been 
normal She complained of migrainous headache®, and of a lilt inguinal 
hernia 

It was found that she had bulging of the feft inguinal nng produced bj 
two hard masses, about 2 5 cm in diameter, that could be palpated at the 
external opening of the ingmnal canal Similar tumors wvre found in tho 
femoral fossa, and gave the impression of nodes myoUed b> mct.astatic growth 
Examination of the peUas did not rocal cyadcncc of abaormaliij 

At operation, the tumor of the left gram was remoicrl, and the fcirora) 
hernia was repaired The pathologic crammation ehowTd adenomjama of 
utenne tvpc 

DISCUSSION 

It tviU be obsened that, in cadi of tlic cases desenbed, 
the tumors ha\e been confused with adenopathies of the groin 
Adenopathies in this region naturaUy fall into tlircc groups 
tlie inguinal, the femoral, and Uic iliac The inguinal glands 
arc most readily mfcctcd by disease m the area from tyhicli 
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the nodes receive their drainage, for this reason tumors of the 
lymphatic nodes in the rnguinal re^on (m the subcutaneous 
tissue around Poupart’s hgament) require examination of 
the external gemtals, anus, umbihcus, lower abdomen, bach, 
and upper third of the thigli The femorals are less commonly 
mvolved, and their enlargement usually mdicates primary 
(hsease m the leg, below the upper third of the thigh These 
nodes are found in the neighborhood of the saphenous openmg 
Enlarged lymph nodes of the grom are nearly always multiple, 
usually subcutaneous, and of such character that they are almost 
always recognizable Adenopathy m the ihac region is some- 
times confuang, and is commonly secondary to mvolvement 
of the mgumal or femoral glands, but may be pnmanl}’- infected 
from disease within the pelvis They he above and deeper 
than the femoral or mgumal tumors 

In two of the cases reported here, femoral hernia was con- 
adered as a diagnosis prewous to operation, m one instance, 
there was an error m diagnosis Sucii an error is very easy 
to explam, provided a smgle mass is present at the saphenous 
openmg and adherent to it It may be imposable to distinguish 
an irreduable femoral hernia or a hydrocele of a henna sac 
from the other tjqies of tumor It is advisable m all such 
questionable conchtions to observe the note on percussion, because 
herma is usually resonant or tjunpamtic, and other tumors, 
dull This, however, is not a chagnostic point, provichng the 
henna contains only omentum Under that circumstance, 
surgical exploration alone can determme the character of the 
tumor This is also true of hpoma that sometimes occupy 
this position, thej' are soft and displaceable However, the 
possibihty of an impulse on cou^ may make their recogmtion 
extremely difficult, omental herma may be diagnosed and 
ttie error found only on exploration 

THE USUAL CAUSES OF INGUINAL ADENOPATHY 
Cabot, m his discusdon of tumors of the grom, says, “The 
normal wear and tear of existence m mdlized communities 
produces enough infection or subinfection to bring about some 
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enlargement of the gland -inthout our being able to sa} that 
any disease has affected the indiMdual or his glands ” Tins 
IS true of one tj'pe of adenopathy, namely, that produced bi 
mechamcal or chemical irritation, to the traumatism of long 
contmued pressure from a truss, or in tliose of undcan habits 
who may harbor parasites of \anous types Septic infection 
in the region drained by the node produces another tipc of 
tumor which, howeicr, has certain characteristics tliat male 
it easy of idcnbffcation The ongmal focus is discoicred 
without difficulty and its remoi’al usually results in immediate 
subsidence of the mflammation m the n^e If, houcier, the 
inffammation does not subside, the node quickly suppurates 
and withm a few uceks an abscess is formed Anotlicr Ijpc 
of tumor of the nodes is produced by tuberculous infection and 
IS not common in this region 

At least three tjpes of tuberculous adenopatliy haie been 
desenbed, any of which might affect tlic inguinal nodes, altliougli 
as a rule they mvolve tlie nodes of other areas Among tlicsc 
IS the type desenbed by Ililton Faggc, in ■nhidi tlie nodes 
are enlarged, ovoid, discrete and inUiout tenderness, but on 
excision arc found to ha\c lost all of their ongmal ardutccturc, 
and to be composed of a central necrotic mass and a surrounding 
layer of firm fibrous tissue A second acute Ijqje is desenbed 
by Longcope, in this, the nodes which arc discrete, mo\ablc 
and occupy tlic usual location ol l^Tnphatic nodes, simulate 
those of Hodgkm's disease On biops> Uicy are found to be 
composed of very large numbers of small miliary lubcrdcs 
The third and common type comprisa- tliosc nodes whidi 
suppurate late, often tlircc to four months or man} j cars follow - 
mg their inapicncy After suppuraUon, thej present Uit 
usual cndence of induraUon witli the charactcmtic ragged 
sinus formabon 

A fourth t)pe of adenopathy is produced by siqihilis Such 
nodes are hard, usually assoaated with a chancre, but not 
found m tlic groin in testicular imohcmcnt unless tlic usual 
phenomena of fungous formabon and in\ oh ement of the scrotum 
occurs The Wassermann rcacbon or the presence of spirodittcs 
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makes their diagnosis certam One discrepancy ^ould be 
obser\'’ed, however, namely, that a suppuratmg bubo, supposedly 
from gonorrheal infection, maj' be syphihtic m character and 
later take on indurative characteristics 

A fifth t3'pe compnses those nodes developed during speafic 
disease, such as rubella and plague, and are of a character that 
need not be descnbed m this discussion 

The sixth and seventh types, reported bj' French, comprise 
those nodes affected by Hodgkm’s disease, lymphatic leukemia, 
or lymphosarcoma The usual climcal examinations of tlie 
patient is sufiHaent to distinguish them from other types Hov - 
ever, m one case I experienced some difficulty because the 
lymphatic enlargement W'as the earhest sign of lymphosarcom- 
atous miolvement and an accurate diagnosis could not be 
made bj' dimcal methods Biopsy' was required to determine 
the exact nature of the tumor Later m the progress of the 
disease m this patient, all other gland-beanng areas became 
mvolved and metastatic nodules likewise appeared on the skin, 
so that a diagnosis could be made without difiSculty 

Adenopathies may be produced by' metastatic involvement 
of the lymphatic nodes and are of two diaracters caranomatous 
and sarcomatous This type is important because the node 
may be much more easily' obsen'ed than the primary that pro- 
duced it, particularly in the mgumal region, for a small mahgnant 
growtli about the anus, or a small melano-epithehoma between 
the toes may' be unobserved by the patient, yet produce a me- 
tastatic nodule in the mgumal lymphatic nodes These nodes 
are hard, progress very slowly', and usually' are adherent to the 
structures immediately surrounding them Tliey may fungate, 
but only' late m the progress of the disease 

The melanotic type are probably most important and are 
distmguished as a rule by' their bluish color We hax e observed 
three instances at the Clmic, m which the pnmaty' disease 
appeared about the toes, and each was without pigment, m 
two mstances the metastatic nodes themselves w ere free from 
the usual melanotic charactenstics In eadi instance, these 
tumors were firm to the touch, and densely adherent to the 
deeper structures 



1130 WILLIS S LEMON, ARTHUR E MAHLE 

One other t>pe of tumor in \\omeu must be considered, 
namely, the fibromyoma of the round h'gamcnt uhidi maj’ 
appear in the region of the canal of Nuck, and be confused with 
a thick-walled hydrocele In one instance, a tumor in this 
region proved to be the oiary itself, which had descended into 
the canal of hfuck, on replacement, bloody fluid w as disco\ cred 
in the sac 

Of the various other types of tumor, those found in males 
will be omitted, because pecuhar grow tli in tlie cases presented 
here, has not, in our experience, appeared among males 

Aneurysms or other vascular swelhngs demand con'^idcration 
in differential diagnosis These, howcacr, arc usualh distin- 
guished by the ordinary methods of phjfsical examination, by 
the fact that they can definitelj’’ be proved to be part of tlic 
vascular mechanism, lying in the areas occupied normally by 
the great vessels, and by a histoij'’ of specific disease, \erificd 
by serologic tests The pulsation in itself may be confusmg 
because other tumors located about the femoral artery' niaj 
ha\e conveyed to them a pulsation simulating the expansile 
type 

DIAGNOSTIC CHARACTERISTICS 
Although m differential diagnosis between cctopic adeno- 
myoma of the groin and adenopathies of the groin, the classifi- 
cation described is of particular value and each pathologic con- 
dition must be considered, yet tlierc arc certain factors relating 
to ectopic adenomyoma in the groia that moke them charac- 
teristic The most important of these is the fact that sudi 
growths have appeared only' in women, that they arc assoaated 
with menstrual disorders, and in two lastances with actual 
tumor fonnation within the pelvis They are sluggish, slow 
growing tiunors of benign character, taking years lo develop, 
and without disagreeable symptoms, axeepung dunng the men- 
strual period, when they take upon themselves the same func- 
tions that are charactcnstic of the ulcnnc mucosa The tumor 
enlarges and its swelhng produces discomfort or real pain, the 
growth becomes tender to the touch and cysts foim as small 
bluish areas beneath the epithebum These are not only visible, 
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but palpable, and on indsion contain blood A negative char- 
actenstic is worthy of consideration In contradistinction to 
tumors of the nodes, they are found to appear in areas not oc- 
cupied by lymph nodes These characteristics suggest to the 
examiner that the tumor itself must in some way be rdated to 
the uterus, whose mucosa alone has the inherent possibility of 
periodical engorgement Such a tumor then must be composed 
of tissue derived from, and identical with, the utenne mucosa, 
and therefore may be classified with the adenomyomas, although 
in an unusual location for such tumors This is not so surpris- 
ing, however, masmuch as ectopic types of adenomyomas have 
been descnbed 


^denorrycma 



Fig 183 (Ca'se 3) — ^denomj’oma adherent to l>mph node (See Fig 18 i) 

In each of the cases descnbed the tumors were histologically 
tjrpical adenomyomas of the utenne type 

In Case 1, the tissues consisted of an adenomatous mass, 
4 cm in diameter, which was adherent to the ingmnal lymph 
nodes (Figs 183, 184) The cut surface was gray and fibrous, 
and crossed by streaks of grayish white tissue between which 
were cj'stic spaces filled with dark browm to black serum, re- 
sembhng old blood (Fig 185) Microscopically the stroma con- 
sists of fibrous connective tissue, a few muscle bundles, anrt here 
and there glandular alveoli, circular, oval or irregular in shape 
The epithehum is cuboidal to columnar in shape, some of the 
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Fje 184 (Ca'c 2i — low power pbotomicrngnph choninf, rcMtion'hip 
of adcnomjomatous tissue to hmpli nixfi Note ilrRcncnitnc chingis in 
substance of I> mphoid tissue 
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rpUg being abated The gland spaces in some areas are sur- 
rounded by a cellular stroma, u-hile m others the epithehum 
rests on fibrous tissue mthout the inten-emng cellular stroma 
(Fig 186) On sectioning different areas of the tumor, it was 
found that lie cells about some of the gland spaces were larger 
than those seen in normal endometnum, that the cj^oplasm 
stamed more clearly, and the nucleus was larger, with verj- 
httle diromatm staimng substance or fen chromatin masses 
These cells resembled the so-called deadual cells seen in the 
endometnum of the uterus and were qmte easily distinguished 



Fig IS6 (Case 1 ) — \denoni\-oiTia mth deadual cell formation in cxtogenous 
mantle around glandular space 

from the more usual tj-pe of cell seen in other areas (Fig 187) 
The patient was not pregnant at the time of the remoi'al of the 
tumor from the groin We hai e seen this reaction in the endo- 
metnum of other patients, not pregnant, and therefore feel 
that it IS not necessanly related to pregnancj’ These finHmgg 
are of no diagnostic importance, but tend to show further the 
dose relationship of ectopic adenomj oma to uterine tissue, and 
are of mtercst in considenng the manner of their development 
Other cases in which there were deadual cell changes ha\e 
been reported by Mej er and others Lockj er reported a case 
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of deddual reaction in the medulla and cortex of the o\'ar> in a 
case of ovarian pregnancy, and mentions a case reported bs 
Griffith at a meeting of the Obstetrical and Gynecological Sec- 
tions of the Royal Society of Mediane of an adcnomjoma of 
the recto-vaginal septum of a vcoman who was pregnant Sec- 
tions showed large masses of typical deddual cells between 
musde layers and surrounding some of the gland spaces 
Cullen reports a case of tubal pregnancy in the left tube and 
a diffuse adenomyoma in the right utenne horn, tlie stroma 
cells around the adenomatous areas haMng undergone typical 



Fig 187 (Case 1) — High power photomicrograph of dtcidual cell formation 

formation The gross and histologic picture of tJic U^suc in 
Cases 2 and 3 was similar to that m Case 1, except that no dc- 
ddual-like tissue was found The Ijinph node whidi was ad- 
herent to the adenomatous tissue fhowcti rather marked de- 
generative changes and replacement of Uic lyTuphoid tissue bj 
fibrous connccUxc Ussue Tlic glandular tissue is seen in close 
proximity to tlie lymph node (Fig 18-1) 

SUMMARY 

It will be obsened that Uie tumors m Uic groin arc \cty 
similar to the nine cases of adcnomjoma of tlie abdominal valj 
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that were described in a recent report Their structure and be- 
havior are sunilar to those of normal uterine mucosa The}'' are 
congested during the menstrual period and produce cysts ■which 
contain dark blood undergoing the same cychc changes as uter- 
ine mucosa, and in all histological respects simulate that tissue 
They may be mistaken for adenopathies Xo explanation can 
be given for the development of the growths in the pecuhar 
location d^cnbed 
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TUBAL INFLATION IN A CASE OF STERILITY 


Lawrence M Raxdatl 


A woman, aged twenty-mne years, registered at the Chmc 
primarily because of stenhty. She had been married seven years 
Her menses began at the age of fourteen and had always been 
regular When die had been married nine months, an abortion 
was mduced to terminate a two months* gestation This pro- 
cedure was entirely successful from her viewpoint, as she had 
no fever or dulls, and was in bed onlj' a few days There was, 
however a somewhat foul odor to the utenne discharge for 
about a wedc Smce this lime her general health had been ex- 
cellent, but, with no precautions against pregnancy, she had 
failed to conceive During the last five years, she had visited 
three physiaans, se^mg rehef from stenlitj* The first phj^- 
ician performed dilatation and curettage, the second recom- 
mended artifiaal insermnation, and the third an exploratorj’ 
laparotomy 

The patient was 5 feet 4 inches tall, and weighed 120 pounds 
The general examination mdudmg the laboratory tests, and 
serum Wassermann test, was negative Pd^^c exaimnation re- 
vealed the normal external gemtaha of the adult female Bar- 
tholin’s glands were not palpable and no pus could be milked 
from the urethra The penneum vas snug and elastic, the 
\'a^nal mucosa normal to touch, and the fomices moderately 
deep The cenux was in good position, shghtl}’ lacerated on 
the right The uterus was normal m size, shape, and conast- 
ency, anteverted, and inclined shghtly to the right The 
ovaries were palpable but not enlarged, no thickening or en- 
largement of the tubes could be made out, and there was no 
e\idence of an old parametntis A medium-sized applicator- 
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passed easily into the cemcal canal 1 he secretion in the ccr- 
Mx was clear, but not tenaaous or inspissated A poslcoitil 
specimen contained normal spermatozoa at the end of half an 
hour The \aginal secrcUon was mildh aad Examination of 
condom specimen of semen disclosed spermatozoa normal in 
number, motilitj* and raorphologj It should be borne in mind, 
in this connection that fully 50 per cent of stcnic marriages 
maj' be attributed to the male, hence a cnt]C,al CNamination of 
the husband should alnais be made 

It nas deaded to perform a tubal inflation in this case 
This should be done about midvray between the menstrual 
penods With proper selection of patients, no ill result need 
be feared The contraindications to tubal inflation arc few 
and defimte These are acute or subacute infection of tlic 
pelvic organs, an old pelvic infection iniihich a great .amount 
of discomfort or an elevation of temperature is noted follow- 
ing a thorough bimanual examination, the presence of marked 
endocerviatis, the demonstration of a lesion in the pelvis which 
would be a serious complication to pregnancy, and senous dis- 
ease of the heart or lungs, which might lead to complications 
at the tune of inflation, and also would render pregnancy un- 
desirable Ob^^ousl\ any utenne bleeding is a definite ti ntm- 
indication 

In inflating we employ the technic of Rubin in preference to 
modifications of lus method, or other methods, since witJi it 
there seems to be less chance of error and tlic interpretation 
of findings is c.isier Carbon dioxid is conducted from the t ink 
to the water trap from which one connection goes to the mer- 
cury manometer and the other to the canula The rubber tube 
leading to the canula is prodded with a needle a.il\c to permit 
the release of pressure 1 he water trip permits measunne the 
amount of gas used and the rate of flow The necessity instru- 
ments for the test arc a Iniuhc speculum, tenaculums, drc«;s- 
ing forceps, utenne canuhs (two sizes), sponges, and applica- 
tors To the Kcis-UItzmann canula has been added a metal 
collar against which the rubber urclliral Up rests, thus in m.any 
instances the tenaculum is not needed Enough pressure can 
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be maintained against the cenns to prevent the escape of gas 
without danger that the canula will shp suddenly into the 
uterus The tenaculum is sometimes necessarj-, but it adds a 
factor of discomfort and should be avoided, if possible 

The gas passes through the trap at the rate of two bubbles 
or pulsations a minute, each bubble representing 40 c c of carbon 
diosid This is the rate used for the first two elections of 
pressure, later it is increased to four The bn^alve is inserted, 
the mucus cleaned from the cer\TX the external os and cervical 
canal painted with half strength tincture of iodin and wiped 
drj' The canula is inserted until the rubber guard fits snugl}' 
against the external os and connection is made with the tube to 
the gas supply The mercurj* column nses slonly Slow ele- 
vation of pressure is important Should gas be adrmtted rapidly, 
the amount of carbon dioxid forced into the uterus is much 
greater than can be earned away by even normal tubes, and the 
reading on the manometer will be not that of the pressure neces- 
sarj' to open the tubes, but of back pressure in the uterus 
MoreoA er, rapid admission of gas with consequent sudden dis- 
tention of the uterus produces a defiiute cohe which is much 
more pronounced than that eiqierienced with a slow gradual 
rise in pressure WTien the gas pressure reaches 100 mm of 
mercurj-, the patient expenences a cramping sensation just 
aboi e the pubes in the median hne This gams in seventj- as 
the pressure increases, until at 200 mm it causes discomfort 
The advisabihtj’ of using a pressure of more than 200 mm is 
doubtful Tubes have been subjected to 300 mm of pressure 
without ill result, but it has been proved that tubal rupture is 
hkely to occur with pressure above 200 mm The needle \-alve 
is opened, and the pressure slowly returns to zero The tune 
consumed in raiang the pressure, to 200 mm w as mnety seconds 
The pressure is again raised slowly and the patient complains 
of coheky pain extending to the left side as well as to the median 
hne This procedure is repeated fi\e times mth the same re- 
sult On remoimg the canula from the cerriv, gas bubbles out 
No bleeding is e^^dent The cer\ix is again painted with tme- 
ture of lodin, half strength, and wiped dn- The patient sits 
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up on the edge of the table and has onl.v a slight cramp in the 
lower abdomen and no shoulder pain 

A second inflation was performed and the some picture nas 
noted, thus justifying a diagnosis of bilateral occlusion of the 
fallopian tubes One unsuccessful inflaUon does not seem suffi- 
aent to warrant a positive statement that tlie tubes are dosed, 
and we always ask to repeat the test No serious attempt is 
made to localize the site of closure of tlie tubes from the sub- 
jective sensations of the patient The idea has been advnnccrl 
that the pelvic cramp could be utilized for tius purpose, the as 
sumption being that the pain would be more noticeable on tlie 
dosed side It is obxaous that tlus would depend entirely on 
the site of closure Were it an occlusion at the fimbnntcd end, 
there would be distention of the tube, and colic Howc\cr, 
were it near the uterus, .ictuallv at the utenne end, or m enUre 
obliteration of the tubal lumen, distention of the tube and con- 
sequent cohe would be absent The same would obtain with 
one patent and one non-patent tube, in wluch instance the gas 
would escape tlirough the sound tube In this case, howcicr, to 
predict the condition of the tubes from the basis of a median 
line cramp with some extension to the left, miglit lead to llii 
conclusion that tlie left tube is occluded ratlicr far out, probablj 
at the funbnated end The nght side was cntirch free from 
cramp, but as no gas was forced through, it might he concluded 
that the obstruction in the ngJit tube was close to, or nctinllj 
at the utenne end Auscultation oier the tubal areas is .iKo 
emplojed bj certain obseners to detect the cccipc of into 
tlie abdomen It has been held that the degree of closure or 
stenosis can be estimated the pitch of the note of the csr.ap 
ing gas 

Vt the Clinic the manometer rciding with the gas flowing, 
the reaction of the patient while inflation is in progress, .ind tlu 
appearance of shoulder pain following the procedure are rehed 
on for interpretation If doubt exists as to the result, an ar-raj 
examination of the upper abdomen i- m.ade shorlh after tli^ 
patient IS placed upnght In ca<=c of p ittria . the pressure dur- 
ing inflaUon rise's to .i xarwhle height r\cn to 200 mm of mcr- 



TOBAL IOTLA.TION IN STERILITY 


ZI4I 


cury, then falls rather sharply to a lower levd, remaining fairly 
constant until the deared amount of carbon diosid has been 
forced mto the abdomen (80 to 160 c c ) The average patent 
tube will penmt the passage of gas at pressures of from 40 to 
80 mm Often, however, the tubes seem to be partially occluded, - 
the gas passing through at higher levels of pressure Women 
with non-patent tubes nearly alwaj’s have more discomfort 
dunng the inflation than do those without occlusion With 
patent tubes, the dioulder pain following inflation is charac- 
teristic. The patient, on sitting up following the mtroduction 
of from 80 to 160 c c of carbon diostd will, in a few seconds as a 
rule, complain of defimte pam in either one or both shoulders 
which may radiate to the neck and down the arms Doubtful 
mterpretations are corroborated by ar-ray or fluoroscopic ex- 
amination If gas has entered the pentoneal cavifA’-, a shadow 
IS evident with the patient m the upnght position Usually it 
is seen on the nght side, and appears as a defimte bubble sepa- 
rating the hver from the diaphragm 

As to the management and treatment in this case, three 
courses are open (1) the emplo 3 Tnent of hot douches and 
hydrotherapy to the pelvis, smce by leaving the condition more 
or less to natural healing processes pregnancy sometimes oc- 
cmrs, (2) a plastic operation on the fallopian tubes, and (3) re- 
peated tubal inflations with the hope of opemng the tubes 
With regard to the first course the possibihties for cure are re- 
mote The results from a salpingostomy are also doubtful 
It seems, therefore, that the best advice to this patient is at 
least four more inflations with the idea of possibly opemng the 
tubes, failing this, operation may be considered 

The employment of tubal inflation with the abdomen open 
IS also of value m cases in which a preoperative diagnoris of 
dosed tubes has been made by inflation It localizes the offend- 
ing adheaons, defimtely shows the point of ocdusion, and opens 
up the tube after the adhesions are freed with far less trauma 
than is mddent to the passage of a probe It is also possible, 
with the abdomen open, to elevate the pressure to a bi gLor 
levd than one would feel free to do under ordinaij' circumstances. 
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thereby possibly opening the tube inth the minimum oi 
trauma 

In many cases of stenhty, the etiolog> is obscure, in a fen 
we can amve at as definite a conclusion as ne ha\e in this pi- 
tient Added to the natural difficulty which each case presents 
is the idea sUli prevalent among the laitj , and not defunct in 
the medical profession, that sterile mamages are due alone to 
the female Women are constantly seen at tlic Cbmc nho h 3 \c 
come alone several hundred miles for correction of stenhu 
In them no explanation for the barren mamage can be found 
A few of them can be pre\ ailed upon to send for the husband, 
and in many instances we find the answ erin an impotent scminnl 
secretion About one-half of the stenhty problems brought to 
the Mayo Cbmc are due to fault in the male 

Perversion of the vaginal secretion has Jong been deemed 
one of the causes for stenle mamages The means usualK em- 
ployed to measure the aadity is litmus paper Obn'ousl) , the 
degree of aadity cannot be determined by this method Wc 
are now, in conjunction mth Magath, working to dciclop a 
satisfactoty method of detcrmimng the relation between the 
aadity of the vaginal secretion, and the actintj'of llic spennat- 
ozoa seen in the post-coital gieomcns 

There is no doubt that tubal inflation ftransutenne pneu- 
mopentoneum) is an important and practical addition to our 
armamentarium for the diagnosis of the cbologj of slcnht) in 
women If rei<5onabIc care is exerased in tJie selection of cans, 
no untoward results maj be expected from the inflation In 
none of the patients who baxc been subjected to this test in the 
Mayo Chra'c ha\e complications arisen as tlic result of its em- 
ployment 

We are not prepared to make, as jet, a definite statement 
concerrang the therapeutic effect of tubal inflation In a cer- 
tain number of patients, occluded tubes ha%c been opened bj 
this method, in some of whom occlusion was the onlj factor 
which could be found to explain the failure to concent Jt 
would seem logical to txpect pregnanej to occur in these p--- 
tients 
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In the case presented, the history was one rather commonly 
met with m sterile women, that of a low grade and apparentl}' 
insignificant infection, following dther abortion or deliverj’- 
It IS not possible to demonstrate gross lesions m such patients, 
but with the infiation, the fallopian tubes are found to be closed 
This type of case should, it seems to us, be subjected to at least 
SIX tubal inflations before operation is ad^’ised Li a few in- 
stances, with a gmilar history the tubes^have apparently been 
opened with gas imder pressure 
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In this discusaon. of lodm m the treatment of goiter, I shall 
hunt mysdf to a rather supetfidal surv^ of its use in the pre- 
vention and treatment of endemic goiter, and to a summary of 
the results which have been obtained in the preoperative 
treatment of patients having exophthalmic goiter. As a pre- 
lunmaiy to the consideration of endemic goiter, it is well to re- 
view some of the theones of etiology The toac infective 
theory assumes the presence in the gastro-mtestinal tract of 
specific bactena, probably of the colon Ij'pe, the toxic product 
of which harmfully affects the thyroid gland McCanson has 
been the prinapal exponent of this view In 1851, Chatin 
stated that goiter was due to the absence of iodm m air, water, 
and food Recently, evidence in support of the lodm deficiency 
theorv' has been accumulating rajadly Outstanding m thb re- 
spect are the prophylaxis among school children, and the extens- 
ive comparative investigations of the lodin content of food and 
water in goitrous and nongoitrous regions The Michigan De- 
partment of Health has made an extensive sur\ ey of the lodm 
content of the waters in ^lichigan, and a parallel investigation of 
the school chDdren of the state for the incidence of goiter, it was 
found that the percentage of goiter varied inversely with the lodin 
content of the water supply Fellenberg in Switzerland, and 
iIcCIendon and Hathaway in tbn; country, have shown that food, 
3s well as water from goitrous regions contains less iodm than that 
from distncts m which goiter is infrequent. H S Plummer has 
suggested that in certain individuals the development of goiter 
may be favored by an interference in the absorption of iodin 

* Read befo-e the Fourth .^nual Qmic of the Mitchell Ph%'S'cians and 
S.rE«jus, M td-dl. South Dakota Xo^-ember 11-12 1924. 
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from the gastro-intestinal tract Tlie lack of umfomutj in tbc 
results obtained from the oral adnurastration of thjrorin or 
desiccated th 3 Toid suggests the plausibility of Uiis theon 
In some cases 5 mg or more of th 3 Toxm, or 20 gr of desiccated 
thyroid, maj' be given daih- o\ er an indefinite penod without 
produang an apprcaable increase in metabohe rale That this 
occasional lack of response following tlie oral administration of 
5 mg of thjToxin or an cqui\alcnt amount of desiccated tlijroul, 
is due to incomplete absorption from the gastro-intcstmal tract, 
IS indicated bi tlic fact that when thjrovin is giicn mtraien- 
oush in such refractiie cases a definite quantilnti\c reaction 
IS obtained from a much smaller dailj dose It is possible that 
bacterial action in the gastro-intcstinal tract maj interfere 
with tlie absorption of iodin as well as tlnToxin or desiccated 
thyroid 

The first work in prophylaxis which was started between 
1860 and 1870 in the schools of certain departments of France, 
was not well controlled, it was earned on in schools in which a 
majont} of the children had alrcadj become afflicted with 
goiter, and following the occasional reports of resulting h>’pcr- 
thjToidism, It soon fell into disrepute The next important 
moiement was that of Mannc and Kimball in the schools of 
Akron, Ohio, and was the culmination of im cstigations wluch 
IMannc and Lcnhart had been earning on for a number of \ cars 
In the schools of Akron, 4 gni or 4 000 mg of sodium lodid 
were giacn in dmded doses to each child during the school 
vear There were two penods of administration, each of ten 
da\s’ durauon As a result of tlie campaign, goiter Ins been 
practicalh eliminated from the sdiools of that atj It ma\ be 
due to the pecuhar charactcnstics of tli>TOxin that these small 
quantities of lodin suffice to meet the demands of the thiToid 
gland So far as we know at present, thjTOxin is the onl} phjs- 
lologically acliNC substance searclcd bj the normal thj-roid 
gland In controlling the rate of cnergj transformation in tlic 
cells of the bod\ thaTOXin acts .os a catalj Uc agent 'I he fol- 
lowing figures, although onh approximitcl> correct, further 
emphasize the small quantiUcs of wlin ncctssarj for proph\ i- 
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When given intravenously, 0 75 mg of thiTosin, or less, 
IS the daily amount necessar}* to maintain mthin normal limits 
the basal metabohc rate of an individual whose thjToid has been, 
destroyed Dunng the year this would amount to 270+ mg 
of th 3 nroxin or 160+ mg of lodin It is also possible that the 
thjnroid gland works a further economj’’ by re-absorbing the 
10 dm from the worn-out thjToxin molecule The 160+ mg of 
lodin should be amply supphed by the prevalent method of 
givmg 10 mg of sodium lodid or lodostarm tablets once a week 
for a penod of forty weeks Whether lodin in defiaent areas 
should be reinforced by addition of the drug to the water supplj', 
table salt, or by individual adimmstration, is still a moot ques- 
tion 

In discussing the treatment of simple goiter, the diffuse 
colloid enlargement common to the adolescent penod is first 
considered For many 3 'ears following Coindet’s work in 1820, 
lodin was umversaUy used, but more recently desiccated thjToid 
or thyroxin have often been substituted in the treatment of this 
tjTie of goiter lodin differs from th 5 Toxin or desiccated thjToid 
in Its mode of action WTien lodin in excess of the usual amount 
enters the circulation, it is picked up by the goitrous thjToid 
and probably faohtates the production of the thyroxin neces- 
san' to meet the demands of the body On the other hand, when 
thjToxin in quantities suSaent to meet these demands is in- 
jected directly into the circulation, the goitrous thjToid tempo- 
ranlj'^ becomes an unnecessary organ In either case the stimu- 
lus on the gland be comes less, the blood supply is automaticalli* 
reduced, and partial absorption of the colloid takes place After 
an abnormal amount of colloid has been deposited, many thy- 
roid glands seem to be unable to utilize lodin satisfactorily, even 
though supphed in sufficient quantity, and absorption of the 
colloid oily occurs after the gland has been put at complete rest 
by the administration of the necessary desiccated th 3 Toid or 
thyroxin 

The basal metabohc rate of the majontv’ of patients havmg 
diffuse colloid goiters of adolescence, is below the average 
normal The basal metabohc rate maj’’ be as Ion as — 18 Those 
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patents usuaUy seem to he in good health, and ha\c no com. 
plaints other than a slight local sense of pressure, and the ob 
Jectionable appearance of the goiter On more careful anal>-sLs 
however, one notices an unusually dij' skin, a peach and cream* 
compleidon, and lack of en&rgy, all of uhich suggest a mild 
hypothyroidism That the thjToid gland is being unusualh 
stimulated in these cases is evidenced by its marked \-asculantj 
Bruits and thnlls can often be detected in tlic enlarged supenor 
thyroid artenes, and occasionally the vessels can be casih pal- 
pated \\Tien 5 or 10 mg of thyToxin arc injected intrave- 
nously, or an equivalent dose of desiccated thjToid isgi\cn by 
mouth, if It IS absorbed a definite reaction takes place in all cases 
in from tu'enty^-four to thirtj'-sLv hours The bruits and tlinlls 
in the supenor thyToid artenes disappear, and the gland may 
lose one-third of its volume If, following the imUai dose, suffi- 
aent thyroxin or desiccated thyroid is gi\ en by mouth to mam 
tain the basal metabohe rate at noraial or sbghtly’ above, large 
gpiters of this type may' become barely' palpable in from two to 
twelve weeks Desiccated thyTOid is usually absorbed more 
readily' than thyu-oxin, and it is unpractical to admimstcr tby- 
roxm intravenously' The daily* dose of desiccated thyroid re 
quired to hold the basal metabohe rate at normal vanes within 
wide limits It should be controlled by basal metabolic rate 
determinations Adenomatous nodules scattered Uiroughoul 
the gland may render the tnsitmcnt ineffectual Tlic larger 
the gland and the older the patient, the more Iikchbood there 
IS of adenomatous tissue being present In a patient more tlian 
twenty v'cars of age, it is rather unusual to find a pure colloid 
goiter which is suffiacntly large to be of significance In fact, 
the treatment of simple goiter in paUents who have passed the 
second decade in most instances resolves itself into the treat- 
ment of adenomatous goiter If the goiter contains adeno- 
matous tissue, the administration of lodin, cspeaalh’ after Uic 
age of adolescence, is not a safe procedure There is conclusive 
evidence that iodm given to reduce an .ulcnomatouv goiter may 
imUate a hyperthyToidimi which persists after the drug is dis- 
conUnued This develops rne^-t frequently after several w cel s’ 
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or months’ administration of massive doses contained in prepa- 
rations distributed by advertising goiter speaahsts However, 
smaller amounts ^ven over a longer penod may also initiate 
hyperthyroidism It is improbable that the minute quantities 
of 10 dm ingested from an iodized salt or water supply would 
be suffiaent to initiate a hyperthyroidism in a patient having 
an adenomatous goiter Desiccated th 3 n'oid, when administered 
m suffiaent quantity, will produce a hyperthyroidism, but un- 
like iodm, does not apparently cause the adenomatous tissue to 
hyperfunction, and when discontinued, the symptoms graduall}’ 
subside However, such treatment seldom reduces the size of 
an adenomatous goiter sufficiently to satisfy the patient, and 
It does not lessen the danger of h 3 'perth 3 n-oidism developing 
later Desiccated thjuoid maj’’ be mdicated in the rare case in 
which the basal metabohc rate is bdow normal This is es- 
pecially true when the adenomatous tissue is growmg rapidly 
m remnants of gland left from a previous operation, and rep- 
resents all the functioning thjToid tissue which remains In 
older patients, espeaally those past twenty-five years, an ad- 
enomatous goiter of any considerable size, even though asso- 
aated with much diffuse coUoid enlargement, requires surgical 
treatment 

In the past, many phy'siaans have administered iodm in 
cases of exophthalmic goiter, evidently without grasping the 
spectacular results that ma}' follow Those who have at first 
noted benefidal results have, as a rule, ultimately condemned 
its use In ilarch, 1922, H S Plummer mtroduced the use of 
lodin in the treatment of exophthalmic goiter Its tnal was 
based on the observations and hypotheses bnefly reviewed in 
the following paragraphs 

The th 3 rroid under normal conditions delivers thyroxm into 
the circulation This agent hastens metabolism, maintaining a 
basal metabohc rate of approximately 39 calones each hour for 
each square meter of body surface An mcrease above normal m 
the amoimt of thyroxm in the tissues of the body devates the 
basal metabolism, the resulting status bemg known as hyper- 
thyroidism The phenomena observed in a person, made hy- 
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perthyroid by the adnumstration of th}Tovin, arc all tliat might 
be antiapated from an eleaTition of the basal nictabolisni The 
chnical syndrome m hj-perfuncfjoning adcnomalou'? goiter js 
the same, so far as can be detemuned, as (he one following the 
administration of thirovin 

In cases of exophthalmic goiter tlic thyroid is intcnsuclx 
stimulated This sbmulation causes the dchveiy* of tlijToun 
in excess of normal, and an abnonnal prodacl that gites nsc 
to that part of the exophthalmic goiter ^mdronie which char- 
actenzes the disease The more characteristic of these phe- 
nomena may be grouped under the eye findings, and tlic mani- 
festation of a toxin acting on the nervous system 

The syndrome of exophthalmic goiter varies pnnianlv in 
different cases, and from time to time in the same case, with the 
total and relative amounts of the tvvo products namch , thj - 
roxin and the abnormal product causing the eye finding-) and 
pecuhar nervous manifestations The syndrome also vines 
with many other secondary factors, among vvluch may be men- 
tioned the duration of action of the two agents, and tiiosc (hat 
may be grouped under the heading, "personality of the jn- 
ticnt ” The total and relative amounts of the two products 
vary with the intensity of stimulation of the tliyroid the trun- 
ing of tlic gland and the amount of lodin available \\ ith alter- 
nate remissions and exacerbations in the intensity of stimula- 
tion, the thjToid becomes capable of ddivcnng a rchtnd} 
large proportion of the normal product under a given degree of 
stimulation 

The majonty of deaths from exophthalmic goiter occur w hen 
the amount of the abnonnal product in the tissues is relatively 
high, and under either one of two conditions* first, in a crisis, 
and second, from some infectious process, sueJt as pneumonn, 
endocarditis, and suppuraUve choIecysUtis, winch has its in- 
ception from the lowcnng of resisunce in a cnsis or near-ensis 
penod Following this theory, it was anUapated that the id- 
ministrauon of lodin in suffiaent quanUUcs would markcdlv or 
absolutely control the portion of the sv ndrome due to the agent 
causing the more charactenstic phenomena of the disease 
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This would mean the elimination of the nervous phenomena, 
the further development of eye conditions, and the majontj' 
of postoperative as wdl as preoperative deaths The results 
which have followed the administration of lodin indicate that 
lodin nearly or completely controls that portion of the syndrome 
due to the abnormal product 

In the Mayo Chmc we now give 10 minims of Lugol’s 
solution as a routme three times a day for at least seven days 
previous to a thjnroidectomy The solution is administered for a 
longer penod to patients who have been m a particularly bad 
condition, and are at the end of this period rapidly improving 
To patients in a crisis or near-cnsis, 50 minims are given during 
the first two or three hours, by mouth if it can be retained, 
otherwise by rectum If the patient is in a crisis, this is followed 
by 50 minims dunng the following forenoon To thte patients 
having so-called postoperative recurrences that can be controlled 
are given 10 minims of the solution daily over an indefinite 
penod This penod is generally determined by stoppmg the 
10 dm at intervals of a few weeks, and noting the patient’s con- 
dition at the end of ten days If there is any recurrence of hy- 
perthyroidism, the administration of lodin is again resumed 
The results may be bnefly stated as follows The symptoms 
characteristic of the disease, as distinguished from the symptoms 
that might result from the admimstration of thyroxin, disappear 
m from one to ten days This indudes the “stare” but not the 
exophthahniis, which in a sense remains a defonmly The 
crisis is always controlled within a few hours As a rule, the 
patient can take food within twenty-four hours For many 
years in the Mayo Chmc there has been an average of about 
fifteen deaths a year in cases of exophthalmic goiter not treated 
surgically Since the introduction of the use of lodin this mor- 
lahty has been rapidly reduced From January 1 to September 
1, 1924, from 600 to 700 new cases of exophthalmic goiter were 
observed in the Chmc During this penod there w ere no medi- 
cal deaths The operative mortahty has been reduced 2 per 
cent or more by the administration of lodin Prehminarj’ liga- 
tions have, to a large extent, been eliminated from the treatment 
The surgical mortahty, by case, this year is 0 6 per cent 




FOUR CASES OF HEMORRHAGIC PURPURA WITH 
SPLENECTOMY 

Herbert Z Gnrix 


It IS very unusual for us to have under observation at one 
timt* four patients with hemorrhagic purpura hloreover, these 
four patients have recentlj' been splenectonuzed with verj* 
striking results Our senes of splenectomies for hemorrhagic 
purpura now numbers eight Our first case uas mentioned in 
the discussion of a paper by Bnll and Rosenthal, in 1923, and 
was also referred to in the Medical Chnics of North Amenca 
in 1923 The patient has been well for eighteen months A 
report of the first four cases together wnth a review of the htera- 
ture has recently been subnutted for pubhcation elsewhere 
Bnll and Rosen&al first focused the attention of physiaans in 
this country on the remarkable results that had been obtamed 
abroad following splenectomy for hemorrhagic purpura ' Then 
papers axe of speaal interest and importance 

Case 1 — The first case I wish to discuss is that of a man, aged thirty- 
two, who came to the Clinic August 28, 1924 A histoiy of hemophilia m 
the famil> was not obtained The patient had apparent!) been well until 
two ) ears before, when he began to base purpuric areas on the slightest injury 
Often these areas spread widely before beginning to clear up Petechia 
appeared, and scratches would bleed for an exceedingly long time The 
condition graduall} became worse until in September, 1923, considerable 
bleeding occurred for se\ eral w eeks There were hemorrhages from scratches 
on the scalp, hemorrhages into the sclera, and bleedmg from the nose and 
gums Blood was found in the unne and in the stools The hemorrhages 
were not excessive, and the patient was not markedl) anemic, but transfusions 
were resorted to in an endeaior to decrease the hemorrhagic tendenc) The 
patient gradualK became better dunng the following six months, and from 
April 1 to the time of his examination in August, he had been troubled chiefly 
wnth purpunc a cas, sometimes accompanied b> subcutaneous hemorrhages 
forming nodules under the skin, petechia, rather free bleeding from scratches 
and cuts, and bleeding from the gums on brushing the teeth ^ mild degree 
\ouS — 73 U 53 
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of irthntic pam vr\s present, but there wns no -icttnl indimm-itoa reienon 
around the joints 

The patient appeared well nourished, stronj:, .and acti\-e Pttechi-r 
were present o\er the shoulders and the cxtrcmitiec In tmous parts of t! f 
bod% wore lar^c purpunc areas One subcutaneous nodule could l<e felt 
under a purpunc area in the calf of the left Icr The splren as harelj pal 
pabJe Tiitli the patient lamp on the ripht side The jviticnt’s blood court 
August 2S vris as folloaes hcreoplobin St per cent erathrocates 4 tiOOOO 
Icuhocalcs 5,800 The differential count shoaaed nothmp of apparent s c 
nificance The platelets numbered >6 000 the coapulaiion time l.a the 
Bogjis method xns «!i>c minutes, the bleeding tin e fifteen minutes the eoagada 
tion time ba the Lee method aa-as tarelaas minutes, the calcium time siatccn 
minutes, and prothrombin time ans shghtlj prolonged Retractilita of the 
clot aans absent at tbc end of taao hours, and a tournii)uct test ans positiar 
A dental raj aaais negatiaa: and the tonsils aaere small, but *Iightlj infected 
H'asscrmnnn reaction, unnaljsis, and examination of the car grounds aaere 
ncgatiat! 

Spicncctoma aa as performed on October 8 ba C H Maao The 'p'een 
aacighcd onij 16-1 gm , although it had liccn palji-iblL preceding opration 
Convalescence aaais cntircia s,atisfactora Ba the sixth daa the platelet count 
had risen to 684,000 and the bleeding time aa-as fiae minutes On the tenth 
daa the platelet count aa-as 674,000, and the bleeding turn aa-as three minutes 
slight retraction of the clot occurred in forta miniiti s On the clcarnth daj 
the platelet count reached its highest Icael, 816 000 and the bleeding tme 
aa-as taao and one-half minutes October 27 taaintj daj-s after the operitnin 
flic hemoglobin aaais 62 per cent, crjthrocatcs numlx-rcd 5,690,000, ard 
Iciihocj-tes 15,200, the differential count aais not «ignifirant, a«ide from a 
slight rise in the percentage of pola-morphonucleirs (79 per cent) The jihie- 
let count had Iwcomc reduced to 188,000, the eo-agiilition tine bj* the lloga,s 
method aaais clcacn minutes, ba the Lee method reacn and one half minuic!, 
the calcium time aa-is ten and one half minutes, the bleeding time taao min- 
utes, and the prothrombin time aa-is normal Rilrartiht) ol the cl it ui> 
absent at one fioiir, but prc*ent at the time of the next rcadirg sixteen huiirs 
The patient has had no hicrdmg since opcntion and no jiejcrhi'c or p irfiiinr 
areas haw appeared Before opcntion the piti I’t complained of arbing 
in the joints this has disapp ared 


Comirent —Case 1 is an example ol the mild tape ind chronic 
form of hcmorrlKagic purpura It differs irom the other ta*cs I 
have seen in the occurrence ot massiac purpunc areas associated 
aaath subcutaneous Jicmatomas, the f.ict that thc'e hematomas 
ha\c not re.appeartd ■'ince spicncctoma is oi spcaal interest 
It is also important to knoaa that the mild tape of the di ca^c fs 
apparcnlla folloaaed ba a-, ^lU-laitora > rt-ult ..<= .-rc iht mo'c 
sea cre one- 1 iu sjjla n aa i- p ilpabit a ith the p ilicnl la inp on 
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the ri^t Side, but ivas found to weigh only 164 gm The low 
platelet count, the long bleeding tune, and the irretractihty of 
the dot, together with a poative tourniquet test, constitute the 
pTiipf diagn,ostic features with respect to coagulation It will be 
noted that the highest platelet count was observed between the 
ciTth and tenth days following operation, when the platdet 
count was 816,000 This patient complained before operation 
of arthntic pains, but his joints never showed inflammatory re- 
action, these pains were almost immediately relieved after 
splenectomy 

Case 2 — A girl, aged ele\en, came to the Climc September 22, 1924 
She rras referred by J S Weingart of Des Momes, Iowa The family history 
was not definitely mdicatiie of hemophilia, although the father’s aunt had 
had epistaxis as a child, and two cousms, the children of a paternal uncle, 
had bled considerablv, one after tonsillectom> and the other after appen- 
dectomy The patient had been well until the age of fii'e and one-half years, 
when she was sent home from school with an eruption which at the time was 
thought to be measles, but which proved to be petechial hemorrhages, and 
from that time on she was bothered with petechise, purpura, and occasionally 
epistaxis, at times requiring packing There was bleedmg into the sclera 
several times the gums had bled easily ever since the onset of the trouble 
At the age of sue, following a fall, the patient bled rather freeh from the 
vagina for three or four day s, and at the age of seven, bleedmg from the bowel 
was noted for one day During the few weeks directly precedmg admission 
excessiie recurrent nosebleed had been so severe that marked anemia had 
developed The slightest exertion brought on hemorrhage and occasional 
attacks of feier, at times reaching 101® Menstruation had not yet become 
established 

At the time of admission the jxitient’s hemoglobin was 38 per cent 
the erythrocytes numbered 3,560,000, and leukocytes 8,000 Nothing of 
significance was noted m the differential count aside from a rather high per 
centage of neutrophils (83 per cent) The platelet count was 54,000, the 
bleeding time was ten minutes, the coagulation time, by the Boggs method, 
seven and one-half minutes, and by the Lee method ten minutes the calcium 
time was twanty-one minutes A tourniquet test was positive, petechise 
appearing in one and one-half nunutes Marked prolongation of the pro- 
thrombin time was noted, and retractility of the clot did not occur at the end 
of three hours An estimation of the fraplitv of the erythrocytes showed 
evidence of increased resistance, and a Wassermann reaction was negativa 
On absolute quiet in bed severe hemorrhages ceased, and the blood count 
improved on the adimnistration of Blaud’s pills and Fowler’s solution, trans- 
fusions were not necessary Twv weeks after admission the hemoglobin was 
45 per cent, and the erythrocytes numbered 4,330,000 Many platelet counts 
were made, and these were for the most part between 54,000 and 68,000 
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On tw*o Decisions there w-ns m incrcKc of the plitelct count to sppro« 
match ISO, 000 The spleen v.“iscasil\ p.tlpablc and somcwliat hard 

Splcncctom> was performed Ortober 10 bv C II Ma\o The spleen 
ivcighcd 202 gm , and ws defimteh enlarged, cspecnllj in cons deration of 
the Height and age of the patient Conwlcsccncc occurred without com 
plications The third da) folloning operation the platelet count was &I3,000, 
and the bleeding time had become reduced to three and one half minutes 
B> the fifth da\ follonang operation the platelet count wns 470,000, the 
bleeding time was three minutes, the coagiihtion time In (he f ec method 
siic and one-half minutes, the calcium time six and one half minutes the pro- 
thrombin time was normal, and there was slight retractihta of the clot in 
twamt) minutes The highest platelet count of 750,090 occurred on the sixth 
dav On October 27, eighteen da)'8 after operation, the hemoglobin wa 47 
per cent, the cr)-throc)'tea numbered 3,950,000, and the leukoc)-tes 10,400 
Although the platelet count had become reduced to 85,000, the bleeding time 
wais only two minutes. Coagulation time b> the Boggs mctliod was four 
minutes, b) the Lee method scacn and one half minutes, the calcium time 
was seaain and one-half minutes, and the prothrombin time was normal 
TIic clot showaid slight retractiht) at two hours and at three hours, the next 
reading was at twcnt) hours, when marked retraction was noted Tlie pa- 
tient has had no fresh hemorrhage since the operation, and all former pur- 
puric areas hasai disappeared Her general condition is acr) sati«fJCton 


Cotmucnl — ^This patient, aged clcton \c.irs, is Ihc joungcst 
of the group AnoUicr girl of cle\ en w as operated on last Mnrtli 
The Nouth of thc-^sc tA\o patients did not slciii to mfiutncc llit 
result obtained 1 he duration of tJic disc.ust had hten apiiroti- 
matcly five jtirs and *;c\crc ancinia had hetn caused hi e\- 
cessne cpisto-xis The octuircncc of attacks of ftacr is also of 
interest Absolute rest m bed and, .is ncarh as possible, ib- 
solutc quiet in bed seemed to be more cfTccUae in control/ing 
the hemorrhage than coagulanb* or other median il mtasurts 
It will be ohsersed th.it the hightst platelet eount ociurrcd on 
the sixth day following operation (780 000), and that tiic count 
later became reduced to 88,000, without howenr, irtairrenre 
of bleeding 


Case 3— -k girl, aged fifteen, wa* examined i»-pleiiiber 24, 1921 \ 

lustor) of hcmophilu or licirorrhagic tcn^ncx m (he fsmilj was not ol- 
tamed Pctcehix and purpura on ehght in,iir> hxd rwdc their appnranee 
at the age of five Tlicse had gnduxll) I'ccore more pronounced Sine 
menstruation had Ixicomc cstabh«hed two xrars prci-oudj, the j>-tee|.„ 
disappeared diinng the Bow Upistaxw had .>ri*ona!li purred. La ir? 
three or four hours at a time Bleclmg fmm thr rums 1 a<l n-vrr Wn 
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troublesome The patient began to menstruate at the age of thirteen, and 
flowed at intervals of from four to six weeks, with a duration of from four 
to as long as thirty days At the time of the onset of menstruation she was 
confined to the hospital for five weeks on account of the excessive loss of 
blood, and wras at that time given several transfusions All of her periods 
were very profuse, although some were of short donation Six months pre- 
ceding admission menstruation was again excessive, and hospital care and 
transfusions became necessary 

At the time of admission she had had continuous menstruation for four 
weeks Her hemoglobin was 14 per cent, the erythrocytes numbered 1,370,- 
000, and the leukocytes 7,200 A differential count showed nothmg of im- 
portance The platelet count was 42,000, retractility of the dot was not 
present at the end of twentj-four hours The bleedmg time was six mmutes, 
coagulation time by the Boggs method was seven mmutes, and b> the Lee 
method seven mmutes The calcium time was also seven mmutes, and the 
prothrombm time was slightly prolonged The tourniquet test was positive, 
petechise appeanng m two and one-half mmutes One transfusion of 500 
cc was giian b} the atrate method, and improvement was very rapid 
By October 13, approxiinatcly three weeks after admission, the hemoglobm 
was 45 per cent, and the erythrocytes numbered 3,760,000 The platelet 
count for the first two days after admission was m the neighborhood of 40,000, 
after transfusion the platelet count jumped to 212,000, to drop the next da> 
to 28,000 Thereafter, there was a considerable variation m the platelet 
count, estimations varymg from 42,000 to 166,000, the count most of the 
time being slightly above or below 100,000 The general physical examma- 
tion disdosed nothing of significance aside from the features of hemorrhagic 
purpura The patient was well nourished The spleen was easily palpable, 
and somewhat hard Pelvic examination did not reveal evidence of any 
pathologic condition which might account for the metrturhagia 

Splenectomy was performed October 16, 1924, by W J Mayo The 
spleen weighed only 125 gm , but was estimated at the time of operation to 
be three to four times normal size, this discrepancy was probably due to the 
fact that the organ was distended with an abnormally large amount of blood. 
Con\alescence was uneventful No bleedmg whate\er of an% type has 
occurred since the operation, and the purpunc areas and petechia have en- 
tirely disappeared On the third day after operation the platelet count was 
64,000 on the fifth day the platelet count had risen to 516,000, but the bleed- 
mg time was still prolonged (seven and one-half mmutes), and retraction of 
the clot did not occur at the end of six hours On the ninth dav the platdet 
count was 105,000, and the bleeding tune three and one-half mmutes, coagula- 
tion time by the Boggs method was eight minutes, slight retraction of the 
clot was present at the end of twro hours On the fifteenth day the platelet 
count was 408,000, the bleeding time six and one-half mmutes, and clot re- 
traction had begun at four hours, but was not satisfactorv at the end of 
twenty four hours 

Comment — ^This patient entered the hospital mth extreme 
anemia, the hemoglobin was 14 per cent, and the eiythroc 3 rtes 
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numbered 1,370,000 One transfusion b} Uie atrate mclliod 
was sufHdent apparent!)* to initiate rapid unproAement TJie 
excessive bleeding in this instance was utenne, as is so often 
the case in this disease after menstruation has become establi^licd 
In fact, in all instances of menorrhagia at pubert) , or shortl) 
afterward, an examination should be made for tlic features of 
hemorrhagic purpura It may be noted that satisfactoi)* clot 
retraction was not present on the fifteenth da) after splcnectoni) 
We have as yet no accurate data on the exact penod follomng 
splenectomy at which clot retraction becomes normal 

Case 4 — A joung licit, aged eighteen, came to the Clinic Jnnuart 10, 
1920 A /amilt hittor} of}tccnorr}ngicdt<sea«cttasnotohlamed Afen^fni 
tion had begun at the age of thirteen and iras irreguhr and profuse The 
intervals between mcnstnnl periods vraried from one to three niontl • ^t 
the age of thirteen she iloucd cxccssiwlj , and at one time hied for tour 
Vi-ccks, necessitating absolute rest md picks At the ngc of «ixtcen she wis 
again confined to bed on account of menorrlngn, and from then until id- 
mission frequent periods of complete dis.ibilit> ivcrc caiiccd bi lo»s of blood 
The patient hid hid no«cbIced occisionillj is a child, ind Weeding from the 
gums had been more or less troublesome for one >-cir riirpiinc ims ind 
petechial eruptions had been present more or less constinth for scwral 
}ears 

The patient wis i\-cll noiinshcd, but extremejj anemic The hemoglobin 
was 15 percent the cnthrocjtcs numbered }, 800,000 ind the Iciiloejtcs 
3,400 A diffcrentni count shoned polynvdcir neutrophils 69, small hnijibo- 
c>ies 24 5, luge 1> mphoc>’tC8 5, eosinophils I, ind basophils 0 *, nni>ocilo*i< 
moderate, poikiloc>-losis moderate, and poljxhriDmitophili.1 slight The 
platelet count wis 196,0(i0 (possibh not icciintc) The WecdinB time ins 
four minutes, coagulition time bi the Boggs method an v ven miniite<iand bi 
the Lee method eight minutes and the prothrombin time ain not pro’orged 
An examination of the pciiis did not rcixal definite iiidencc of an) pathologic 
condition, although the cem* ans somewhat soft ind relaxed \ficr a 
senes of four transfusions bj the citrate method the Mood count heeime 
normal Bj Apnl 12, the hemoglobin was 72 per cent, ind the en-throc>-tri 
numbered 4,610,000 A curettage was performed Ap'd 21, 1920 After 
this time sho had hid no senous difiicull> with cxcc*«i«: mcns'niation, il 
though at times the How was quite profuse In Dcccmlicr, 1920, the I <*mo 
globm was 71 per cent, the crxthrocytes numlercd 4,250,000, ind the leuko 
cytes 7,500 The platelet count was 70,000, the coaguLition tiire b> the 
Boggs method ten minutes, and the bleeding time was more than *ixt> nin- 
utes Two juars later, Fcbniar> 2, 1922, the plilelel count was 76 000 
The patient at this time continued to haic petcchix, purpuric arc's, ard 
blecdmg from the gums on slight trauma other* »*■ she eeera'-d to he heilihj 
She was examrned agim in September. 1923, at which tim** there vis a per 
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sistently low platelet count, \’ao*ng from 46,000 to 72,000, and the bleeding 
time had become prolonged to seven and one-half minutes The hemor- 
rhagic tendenc} was troublesome and the patient was at times partially 
disabled by the recurrent purpura and bleeding A tonsillectomy was per- 
formed November 30, 1923, followed b> hemorrhage and hematomas, neces- 
sitating a stay in the hospital for about two weeks An infected tooth was 
extracted in March, 1924 The elimination of these foci did not, however, 
bring about ]mpro%ement During the jear 1924, a great many blood 
counts and estimations were made of the coagulation factors The platelet 
count usually fluctuated between 22,000 and 72,000 There was one period 
during which the count became increased for a period of two weeks, and 
TOned from 100,000 to 206,000 The coagulation time by the Boggs method 
varied from fi\e to ten minutes, it wes usually less than six minutes The 
bleeding time fluctuated from three and one-half to twentv-four minutes, 
and was usually in excess of fix e rmnutes It is not noted that the spleen was 
enlarged at anx time Frequent unsuccessful efforts were made dunng 1924 
to palpate the spleen I am not certam, howexer, that it w-as not palpable 
dunng a penod of excessixe bleedmg in 1920 

Spicnectom) w-as performed October 23, 1924 (E S Judd), over four 
years after the first examination The spleen xx-as not enlarged, and weighed, 
after losing its blood, onlx 92 gm The gallbladder and the lix’er were appar- 
ently normal There was some oozing from the abdominal wound when the 
incision xvas made, but the wound was quite dry at closure The conx’ales- 
ccncc x\ as entirelx unex'entful The temperature was nex er higher than 99 5® 
Pour hours after operation the platelet count was 200,000, on the following 
day it xxas 320,000, and by the nmth day, 840,000 On the fifth day slight 
retraction of the clot xxas present in thirty minutes, the dot was not firmly 
retracted, hoxxexar, in twenty four hours Petechise and purpunc areas 
disappeared rapidly after operation, and bleedmg from the gums, which had 
been present continuously for fix e years at the slightest trauma, ceased The 
patient has been xxell since then 


Comment — ^This case is of speaal interest because of the fact 
that for a penod of at least five years preceding splenectomy 
the hemorrhagic purpura had been of a very mild grade Pre- 
ceding that tune there had been excessive menstruation and 
severe anemia Despite the mild type of the disease, the result 
following operation has been similar to that in the more active 
and more severe cases It is also espeaally important to know 
that removal of a small spleen, weighing only 92 gm , is fol- 
lowed by the same result as the remoy^al of an enlarged spleen 
The spleen was weighed, however, some time following opera- 
tion 
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DISCUSSION 

These four pabents illustrate \cr\ saUsfactonlj the fealurci 
of hemorrhagic purpura, both m the severe and in the mild 
types of the disease Splenectomj has been surpnsinqlj of- 
fechve m causing a disappearance of almost all of the features 
of the disease The improvement following operation is jiM 
as prompt and much more spectacular than lmp^o^cmcnl fol- 
lowing splenectomy for hemolytic jaundice It is ncccssan to 
differentiate hemorrhagic purpura from hcmophiha, amtc 
aplastic anemia, certain forms of acute leukemia with hemor- 
rhagic mamfeslations, cases of multiple telangiectases with 
secondaty bleeding, and a certain group of cases which micht 
be termed familial epistaxis Veiy rarely a case is seen in which 
characteristics do not conform defimtely either to hcmophilii 
or to hemorrhagic purpura I ha\c in mind a patient who re- 
peatedly suffered from excessive menstruation, who manifested 
some of the coagulabon features of hemorrhagic purpun, and 
in whose family there was delimte cndence of hemorrhape 
diathesis I have seen recently another patient in whom ill 
of the features of hemorrhagic purpura were present with the 
exception of the low platelet count In one case of acute apla<;tiL 
anemia, with features of hemorrhagic purpura from the stand 
point of the coagulation tests, splenectomy was performed in 
the Chmc ivithout altcnng the course of the disease In this 
instance a consistentlj low leukocyte count was present and tJic 
development of anemia preceded the onset of h^mo^TlnK«^s 
In this differenliation of acute aplastic ammn with htmor- 
rhape mamfcstations, and hemorrhape purpun the {KrMsttnt 
leukopenia may be of scry great importance I he reduced 
number of platelets, the long bleeding time, the abcenet of rc- 
tractihty of the clot, and the presence of iKlcchia; on the ipjilica- 
Uon of a tourniquet, arc the fcilurts which will usually cleirh 
differentiate hemorrhagic purpura from my of the ollur div 
cases menuoned rhe absence of a familv history of htmopiuln 
and tlie absence of hemophilic joint*, arc also of esp'ciil im- 
portance in the diagnosis 

The spleen was palpable at the lime of openuon in only 
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two of these four patients One of the spleens seemed to be con- 
siderably enlarged The weights -nere respectively 202, 164, 
125, and 92 gm The organs ■were weighed, however, after the 
loss of considerable blood, and there is a discrepance* between 
the weight of the spleen and its apparent size at the tune of ex- 
amination This would seem to indicate that the organ is 
filled, in this disease with an abnormally large amount of blood 
Our obsen’-ations in general suggest that the aeerage level 
of the platelet count is low before operation, with an occasional 
use to normal, and that on the other hand, the platelet le\el 
after operation is high, with an occasional drop below 100,000 
There seems to be considerable e\idence which indicates that 
platelet destruction maj* be a fundamental factor in the dis- 
ease The very rapid increase in the number of platelets fol- 
lowing splenectomy accompamed bj* the immediate cessation 
of hemorrhages, could best be explained by the immediate cessa- 
tion of the excessive destruction of platelets Results following 
splenectomy are comparable to those obtained in hemolytic 
jaundice, which is essentially a disease of hemolj*sis, and m wkch 
an abnormahtj’ of the red cells is probably fundamental Simi- 
larlj* an abnormahty of the platelets seems to be fundamental 
m hemorrhagic purpura 

As a point of departure in the enumeration of the platelets 
in disease, I would like to call attention to the observations of 
Holloway and Blackford Thej* found that the platelet counts 
on blood from the splenic vein were not normall}* lower tiinn on 
that of the splemc artery and that counts on lenous blood, in 
general, were shghtly higher thar those on artenal * 

• \tn Jour Med Sc , 192-t, cIxmu, 723-72S 





three cases of pernicious anemia and diabetes 

MELLITUS WITH A NOTE ON THE APPARENT 
INEFFECTIVENESS OF INSULIN IN THE 
PRESENCE OF A PROFOUND ANEMIA 

S Fraxkixs' Adams 


These cases are reported because of the unusual occurrence 
' of the two diseases together, and because of the apparent de- 
creased abiht}' of insuhn to lower the blood sugar in the presence 
of a profound anemia 


REPORT OF CASES 

Case 1 — A wonian, aged forty-five j'eais, came to the Clinic October 26, 
1910, because of disturbance of vision A diagnosis of presbyopia was made 
She was seen agam August 15, 1912, at which time she had an indefinite 
anemia Part of the records of the case from 1912 to 1918 were lost, but the 
blood counts, which were made up to Febniar}, 1918, ma} be noted m 
Table 1 October 3, 1919, she returned for esaimnation The findmgs at 
this time were somewhat suggestive of splenic anemia There is a note on 
this date to the effect that the patient had been seen at intenals of a few 
months dunng the past eight years, and that her spleen had alwavs been 
palpable She had complained at times of weakness and a slight sense of 
discomfort in the splenic area 

March 21, 1923 she reappeared at the Qinic Dunng the pretious 
November the patient had had an illness "much like mfiuenza” She had 
considerable diarrhea, and hemorrhoids had become troublesome and had 
bled Dunng the last ^ea^ she had had slight prolapse of the uterus, par- 
ticularly when she was on her feet a great deal, or if she lifted heavy objects 
She had passed through eighteen pregnanaes, but no hemorrhages had 
occurred She had had attacks of asthmatic bronchitis when she became 
chilled 

Examination rc^’caled enlarged spleen, heart and lungs normal, uterus 
prolapsed and rctroverted, a moderate degree of cystocele and rectocele, 
protruding hemorrhoids, evidence of pruntus, skin around the nilra softened 
and whitened, and scratch dermatitis A smgle speamen of unne contained 
S 2 per cent sugar, which was the first suggestion of diabetes Wth the 
exception of the pruntus, there had been no sign of the disease The blood 

ii6; 
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sugar was 0 317 mg , the plasma carbon dioxid capacita 53 wliimes per tent 
The blood Wasscrmann reaction tos negatiw A hemon-hoidectomj tw» 
performed March 21, nith transsacral anesthesia Tor scwnl daas before 
the operation, the patient \ns studied from the diabetic stindpomt On .1 
diet of 17 gm of carbohtdratc, 37 gm of protein, and IIS gm of fit. she 
promptl> dcsuginred For the four daw immcdiitcl> preceding opention, 
her carboh>drate illonancc uns raised to insure adeqinte gheogen stonge 

this time her blood count aaa normal (Table 1) Followng the opention 
a mixture of food uas giccn from tihich the concentrated su'ccts and stirrhes 
were omitted The patient excreted 39 and 66 gm of sugar on the third 
ind fourth da}s after the hcmorrhoidcctomi , but, on ivitlidnwil of some of 
the carboh>dntc, the unne became free from sugar \lthougli in*ulin wis 
ai-ailablc at this time, it did not seem neccssarv to cmploi it l>eciu<c of the 
mildness of the patient’s diabetes When she returned home she continued 
to omit concentrated sncct foods from her diet, and frequent examinations 
of the urine during this penod did not rcwal more than an occis oral trace 
of sugar 

Januarj’ 28, 1924, the patient again came to the Qmie ‘^Iie bad felt 
wn ucll until about six weeks before During the preceding month she had 
lost strength She complained of marked exhaustion on the slightest exer- 
tion, numbness and tingling of the finger-tips, and "the soles of her feet did 
not feel natural" She had noticed edema of the feet and legs during the 


last fca weeks She had slight vertigo, tinnitus aunum, slight nocturia, 
slight polydipsia, and polyuna Her weight wns 129 pounds Her systolic 
blood pressure was 128, the diastolic 64, the pulse rate ins 105 ami the 
tempenture 99 6® Her skin and mucous membrane were \vr\ pile, all of 
her teeth had been extracted The heart rate was modcratclx rapid, and the 


sounds, distant The lungs gaae cwdcnce of slight cmphxsenia Tlie spleen 
was moderately enlarged and moanblc There wais moderate cslema of the 
feet and legs. The blood count at this time showed consulerab’e anemia 
(Table 1) The blood sugar was 0 410 mg for each 100 cr Tiir urine con 
tamed 3 5 per cent sugar Tlic patient wais sent immediately to the hospital 
She wais started on a diet of 100 gm of carbohyalratc, 80 gm of prottn, and 
198 gm of fat, which wais gnxn to afford adequate nourishment This 
mixture of food wais dciascd to contain 20 mg of iron, and on this d et it 
seemed ncccssao 1® us® f ® units of insulin three times a dax in^ordtr to keep 
the iinnc sugar-free, although, towatrrf the end of the patient s s*ax in tl e 
hospital, the insulin w-as gradually wafhdrawai and fmalK discontinued rn 
tirclx The diet remained unchangcil throughout and her unne wfas con 
tinualK free from sugar The blood sugar ftl! to 271 r-g and rcnairtd at 
alxmt this lead dunng the fixx weeks spent in the hosp tal Tlie h'mo 
globin wais between 30 and 35 per cert, the enthrocy-tes between 1.430.000 
and 2,270,000 The Icukocxtes did not exceed 4,000 Tlie urine was nen 
tixc for urobilin nnd urobilinogen Tlie stools were cwmired for P-tra- ‘ts 
and oxai on eight occasions, but were negntiix each time No fr^ hx-dro- 
chlonc acid was found in the stomach Transfus ons of 500 c.c ol b <svl wx'e 
pxxn Febroarx 6. nnd Fcbniarx 27. with a rn.id reaction following the second 
transfusion The patient was in Group 4 
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The neurologic examination rcxualcd slight ata\n. absent refleves in tl - 
lower extremities and abdomen, but active rcncxcs in the arm«, lost vibntioa 
scnsibiht) of the loucr extremities and hips, impaired joint sense, Habinsli 
of the right foot, and these findings, together iwth such mibjectiw sensations 
as tingling finger tips and '■rublicr soles" led to a diagnosis in the Dep.irt 
ment of Neiirologv of subacute combined sclerosis The usual nieilicinal 
treatment for pernicious anemia supplemented the other measures, and the 
patient was dismissed from the hospital ^farch 4 During her hospital 
course, one of her daughters .attended the dietetic classes conducted for 
diabetic patients and she was trained to assist in the care of her mother at 
home 

The (Mticnt's condition remained about the «anie until \pril 16 1W4, 
except that she liccame more anemic She p.a$sed a eompanti\"eK normal 
dav, on the fifteenth, but siiddcnl} lost consciousness at 6 00 a m the fol 
lowing moming There was an acetone odor to the brtath, the extremities 
were cold, the heart tones were weak, riles could lie heard at the base of Iwth 
lungs, the respirations were of the Kiissmaiil tjpe She remained iinma 
scioiis until death at 6 40 p m In Table t the treatment resorted to, and the 
exadcnces of the failure of the patient to respond to large doses of insulin are 
giwn 

\ecropsy firdtngs — ^There was considerable nniciation, the spleen 
weighed 312 gm , its cut surface was bnck red the hier weighed 1,7S* gm 
the cut surface was jellowish, the stain for iron w as positive The jxancreas 
weighed 68 gm There was extreme fattv replacement The parenchjana 
wes dense and fibrous The bone marrow was gra}>sh red A section 
of the liver rcvialcd slight thickening of the capsule and a fair!} nurkrd 
periportal fibrosis, microscopicallj The poljgonal cells were faintlj stairnl 
in areas Moderate dilTusc fattv changes were present The sinii<oidi were 
not distinct and contained small amounts of a jellowish I town pigment 


Much of the pigment was distinctly within the Kupffer cells The inm stain 
showed this pigment to contain licmosidenn In the pancreas (Pig ISS), 
there w.as marked atrophj of the aanar ti'sue certain areas cnntamrd t one 
The ducts, surrounded bv islands Ijang in a fibrous connective tusic le-d 
with large spaces of loose fragmentarj fibrous ti'sn', extended in cvxn dirr< 
tion In other areas there were groups of ducts w iih no acinar ti*‘ m betwf.-i 
or around them m still other anas small islands of aemar ti" e m i Iiyis. 
connective tissm franework, and mirknl fattv cbangis lie i.'am'a la! 
hj-alofibrinoid changes In the bone marrow fl ^ 1^<>/ wete a n'j''ente 
numlicr of n cgaloblasts numerous nornmli!a«ts anl roMrop'ii! 1 1 ere “ as 


no cvadencc of it« normal fattv structure 

Case 2 —Soon after oliservat ons had lecn co-ip’ited in ('a*e 1 n • n. 
liar case was ob'crved The patient a woman of fiflv « x vrarv can e to the 
Omic December 17 1*52' Ten >ears h 'ore. a ilr-vi' w! o; i « co- ilted 
because of praritus vtiUe had found « gar m ' " i n- ard to’ I » er to omt 
the obvious’v concentrated « archv ird swen lo<>,iv from I er d ' <;•' 
did this and noticed no remarkable change in 'wr f e^i j, two ve,fs e 
admission to the O me. v I e i her n o ith ard to k> e l.-cai e , .f,. n o' 
three II onths Ivefo'c ndr 'v on pare.’ e, ,, „i ,i e h,, i, . .c,. ,Vvr!o,^ I 
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Examination rex’ealed an atrophic tongue, I'ancose vems, diminished 
nbraton sensibilit> in the lower extremities, and a positive Romberg sign 
Her fasting blood sugar ranged from 230 to 160 mg for each 100 cc 



Fig 188 — ^MarKed atrophj of the acinar tissue 



r ig 189 — ^Tlie bonc-marroM , showing a moderate number of megaloblasts, 
and numerous normoblasts and eosinophils 

The blood volume index was 1 3 The blood counts arc given in Table 2 
The blood Wasscrmann reaction was negatiw, gastric analj-sis indicated a 
total aciditv of 12 and no free hydrochloric acid 
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blood PDfDINGS IN CASE 2 


Il 68 



Decmbei 
17, 19U 

January 
9, 1924 

{ Mircb 
j 21, 1924 

Jttnf 
19, 1924 

Jure 
26, 1921 

Joa* 

27 19'l 

Hexaoslobln (Dare), per 
cent 

4S 

S7 

63 

45 

IB 

!H 

IlnnoKlobui (jaasu) 




tl 5 


SB 

Eothroejaes (millioni) 

2 El 

2 95 

3 37 

2 63 



Color indoc 

0 S+ 

0 9+ 

0 9-)- 

1 3+ 

■ ■ 

1 



Leubocjaa 

3,100 j 

5,500 

3,700 

11,200 , 

3400 


Cells counted 

1 200 

200 1 

1 

too 

100 1 

:™) 

Small bonpbocjaes 

69 0 

JO 

1 35 

53 

69 

15 

Lame bonphoo'tes 

1 3 

4 5 

I 


2 

2 

Neutrophils 

24 S 

60 $ 

SI 

42 

27 

47 

Eosmopblb 

so 

■HI 

Si 


2 

4 

Basophils 



mm 




Anisocrtous 


Modente 

Moderate 

Mod-tale ' 

Moi'trsle ' 

Medpratr 

PoQulocytosu 


Moderate 

Moderate : 

Jfod-Tate 1 

Ufoc'-yalr ’ 


Polycbroinstopbau 


Slisbt ' 

si,ehi ' 

Slitht. ’ 

dodtratp ' 

dod^tr 


In MCtt of the apparent incifcctuTness of insulin in Ca«e 1, this patient 
vasgiwn 20 units of insulin, after haamg fasted for eighteen hours (f ig 190) 
A fen da>’s later she ms gi\xn 40 units of insulin under the san c condi 
tions It IS apparent that nhilc insulin did reduce tl c blood supr Irwl, it 
took considcrabI> more insulin to produce m> effect, than nould in\T tircn 
necessary under ordimtj’ arcumstinccs In ca'ses which nc have obwiaTd 
rn which 20 units of insulin ha\c been gnxn to patients with nncomplit-ifiai 
diabetes, nnd to a normal perron, the blood supr falls at the rate of aliout 
1 mg each minute to the point where the airre Ixgins to "flatten out" In 
this ease, howt:\Tr, when 20 units of insulin were giern, the blood sugar frll 
at the rate of approximate!) I mg caw four minutes With the aO unit 
dose, the rate of fall wois approximate!) 1 mg for e\cr) one and six tenths 
minutes 

Case 3 — A third ca«c of pcmioous anemia nnd dualxtca tr'-llitui has 
been observxd at the Oinic, and was treated for the latter condition TJiis 
patient did not dcaxlop an) of the manife*f ations of pcmicioi s ancmi.i until 
some time after his departure The anemia was rccognired b) Dr C I 
Kemper of Denver, Colorado 















































































PEKNICrOUS ANEMIA AND DIABETES MEIXITUS I169 



Fig 190 — Curves showing the effect of insuhn on the blood sugar in 
two cases of diabetes inellitus with pernicious anemia, as compared with the 
effect in an uncomplicated case of diabetes, and on a norma] person 

DISCUSSION 

I have been able to find only one report of this combination 
of diseases ParKnson,* in 1910, observed a case of pernicious 
anemia terminating in acute diabetes His patient, a man aged 
forty-nine years, died, apparently m diabetic coma, about 
dghteen months after the onset of the ^miptoms of pernicious 
anemia, and fifteen days after the onset of the symptoms of 
diabetes The necropgr findinp were characteristic of penudous 
anemia, but the pancreas vras normal Parkinson mentions the 

• Parfansoa, J A case of pemiaous anemia tenninating m acute dia- 
betes. Lancet, 1910, H, 543-546 
TOL.S — 74 
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unusual occurrence of acute, severe diabetes in a middlc-agtd 
patient, and he believes that diabetes v as tlie direct outcome of 
perniaous anemia in this case This obser\ation was made 
about fifteen years ago, and it might ha\ e appeared then that 
perniaous anemia uould create a suitable metabolic state for 
the onset of diabetes At present, ho« ever, this seems unlikeh , 
chiefly because of the verj' rare assoaation of the two disease* 
Dunng the last fi\ e years there have been approvimatch 1 000 
patients at the Maya Clinic with pernicious anemia, and ap 
provunately 2,000 with diabetes mcllitus, and the cases reported 
here are the onlv ones in which there was a combination of the 
two diseases 

Insulin was apparentl}' unable to reduce the blood sugar in 
two of these patients in the usual manner The insulin used 
(Eh Lilly Company) had proved its effcctncncss in other 
patients Possibly the diminution of tlie oxj gen supply, the re- 
sult of anemia, was partlj responsible for tlie apparent ineffee 
liveness of the insulin 



THE BASAL METABOLIC HATE IN CASES OF PRIMARY 
CARDIAC DISEASE 

Walter M Boothby and Fredrick A Wnxius 


The first careful study of the basal metabohc rate of a group 
of patients with cardiac diseases was made b\' Peabod}-, !]Me}’^er 
and DuBois in the respiration calorimeter Of eight patients 
with chrome endocardial lalvular disease, four had a metabo- 
lism definitely aboie the normal vanation (15 to 28 per cent), 
that of one patient mth chrome myocarditis was 48 per cent 
aboA'e normal, a patient with adhesive pencarditis, and one with 
congemtal heart disease had a normal metabohsm, four of the 
SIX patients with hj-pertension, with or without chmeal nephritis, 
had a basal metabolism 20 to 49 per cent abo\ e normal These 
authors found no abnormal quotients, such as had im-ahdated 
some of the work of earher writers, and the two methods of di- 
rect and indirect calorimetry were in satisfactory’- agreement 
The elevation of metabohsm which occurred in such a high pro- 
portion of their cases was attnbuted by them to di'spnea or 
restlessness It must be remembered that prolonged penods 
of one or two hours, necessary in the respuation calorimeter, 
are not satisfactory for obtaimng the true basal or standard 
metabohsm, because it is almost impossible for the majontj' of 
sick patients to remam absolutely motionless throughout this 
length of time For this reason short penods of approximatdy 
ten minutes are more satisfactory' for the determination of the 
true basal metabohc rate 

Peabody', Wentworth and Barker haie reported a lery' com- 
plete study on twenty-four patients with cardiac disease, in 
many instances the cardiac disease was compheated by’ rhr rnup 
nephntis In general there was httle or no increase in metab- 
ohsm in their Group 1 which comprised cases in which there 
was no dyspnea and the ntal capaaty’ was not senously im- 
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paired In contrast, the patients, classified in Group 2, who 
v^ere really sick and incapacitated, and tended to be dj'spndc 
on the slightest exertion, inth a markedly decreased vital 
capaaty, showed a definite tendency to an increase in the basal 
metabolic rate, this entire group averaged 13 per ccn> aboic 
normal, and six of the fourteen nerc abo\e 20 per cent 
Boothby and Sandiford made two compilations of the me- 
tabohsra m the cases of cardiac disease at the Majo Clinic, 
the first includes those studied betaeen ^rarch, 1917, and 
January, 1922, and the second the cases studied during 1922 
These results have been combined, and are presented in Tabic 
t for 849 cases in which are included for companson the border- 
line groups, such as essential hyj^rtension, cardiac neurosis and 
renal disorders In the tabulation of these cases no considera- 
tion was given to the severity of the disease, the) Vicrc grouped 
merely according to the main dinical diagnosis 

From these reports it seems unlikely that cardiac discn^e 
itself alters the basal or standard metabolism Hoiicvcr, the 
question is of suffiaent importance to justify a more extended 
analysis of our available data, and to determine if possible the 
probable cause of the increased metabolism in the few cases in 
which such IS found For this purpose the clinical, ckclrocardio- 
graphic, and metabolic data have been tabulated and studied 
in 217 cases of organic heart disease, as the data arc verj \ofu- 
imnous, and as most of the findings shoii no correlation v\itli 
the level of the basal metabolic rate, iic shall limit ourselves to 
a presentation of a summarized statement of the pertinent 
findings for each general group, a detailed classification was pot 
thought justified 

HyPERTENSIVE CARDIAC DISEASE 
Twenty-eight cases of hjpcrtcnsivc cardiac disease wen, 
observed Tbe average degree of cardiac decompensation was 
2-f-, on a scale of 0 to 4 

In fourteen of the twentv -eight cases there nas dccompensa- 
Uon with dyspnea at complete rest and some degree of edema 
Three of these cases had normal basal mctal>olic rales on ibc 
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BASAL METALLIC RATES IN CASES OF CARDIAC DISEASE (Bootl.by and Sancliford) 
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&st determination (— S, 0, -}*? per cent) In two cas:? the 
initial basal metabolic rate nas cle\’aled, but decreased to nor- 
mal ^\lth repetition (-f- 14 to -f-7 per cent) (-1-19 to jwr 
cent) In a third case there m as c\idencc tliat decompensation 
played a role m the clc\ated metabolism, at the time of the fir-t 
metabolism the patient n as orthopncic, and, on digitalis rapidh 
improved with a gradual decrease in the basal metabolic rate 
which on four successive dajs was -f44, -f-21, -f 17 and -*-10 
per cent Decompensation was, howeicr, not the onli factor 
involved in the elevation of the metabolism, bccau«e after thic 
improaed, the metabolism was still irrcgularh high as shown 
the nc\t week on fi\e successue days (-f IS, -1-12, -}-10 -f 1>, 
-f9 per cent). Four cases with onl\ twoormorcdctemiinations 
showed reductions in the basal metabolic rate, but thc\ did not 
attain the normal range (-h27, -M4, -fl3, -fll per cent), 
(-f23 -M7, -1-18 per cent), (-f23, -f IS -1-13 per cent) and 
(-1-12 to -f- 11 per cent) The presence of decompensation did 
not in these four cases appear, howexer, to be the dominating 
or only factor concerned in the clcy’ation of the metabolism 
In four cases in wluch only’ a single determination was made a 
slight elevation of metabohsm was found, y.inang between 
-1-14 and -1-20 per cent 

In ten cases there was a moderate degree of dx sjmi'i on exer- 
tion, but no edema The iniUa! basal metabolic rate w.is nor 
mal in sexen of these (ranging from —0 to -*-8 per cent) In 
one case the imtial basal metabolic rate w.ix tlexaiid f-*-li per 
cent, but returned to normal f-fl per rent) on rri)etition 
In another case, although the lir-t determination was -1 26, it 
decreased to -1-19 per cent in spite of the simultaneou-. atlminis- 
traUon of thxToid extract for obcsitx, confirming the interpre 
taUon that the fir-*! determination was not a true IhmI In 
one case in xxhich only one basal metabolic rate xeas determined, 
the reading x\as clcxatcel (-1-15 per cent) 

In four cases there w is only slight dy-prita on exertion and 
of these, three harl inilia! Ins-il metabolic rati‘ eh terminations 
that were norma! i-*-4 « and -* I r>cr eenti. and e,m a rate 
-f 1 1 per tent 
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ARTERIOSCLEROTIC CARDIAC DISEASE 
In twenty-nine cases of artenosderolic cardiac disease, the 
average degree of decompensation was 2 + In twenty-four of 
these there w as dyspnea at complete rest, assoaated with edema, 
and the imtial basal metabohc rates were witbn the limits of 
normahty In one case, the first determination was eIe^•ated 
(-}-19 per cent), while the second determination was normal 
(-{-3 per cent) In two cases the imtial readings were elevated 
and did not attain normal with repetition, although these cases 
were not persistently re-examined (+23 and +23 per cent), 
(+14, +29, and +18 per cent) In one case, the first and only 
basal metabohc rate was elevated (+15 per cent) 

In four cases in w'hich the dyspnea was only moderate on 
exertion, the basal metabohc rates at the first examination were 
normal in tw 0, and in two the readings w ere shghtly elevated 
(+14 and +11 per cent), no subsequent readings were ob- 
tained In one case in which the dyspnea was slight on exer- 
tion, the rate was +11 per cent The cases of artenosderotic 
disease, therefore, showed no correlation between cardiac de- 
compensation, as such, and an elexuted metabolism 

CHRONIC MYOCARDITIS 

There were thirty-mne cases of chrome m5'ocarditis, and the 
a^e^age degree of decompensation was 2+ Djspnea at com- 
plete rest, with edema, occurred in twenty-two cases In six- 
teen cases, the imtial basal metabohc rate was normal, while 
in two cases the pnmaiy readings were elevated, but became 
normal on repetition (+29 per cent, and four days later, +9 
per cent), and (+18, on repetition +3 per cent) In anotlier 
case both readings were elevated (+28 and +28 per cent) 
In three cases m which only one rate was obtained, it was ele- 
vated (+15, +14 and +11 per cent) 

In ten cases the dj-spnea was bnlj' moderate on exertion, 
and in all instances the initial basal metabohc rate w as normal 
(—6 to +6 per cent) In seven cases presenting only shght 
djspnea, the first basal metabohc rates in six instances were 
normal (0 to ±10 per cent) In one case in which onlj two 
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readings ^\cre taken, the rates ^\erc +1S and +14 per cent 
There was, therefore, no consistent correlation hctnccn de- 
compensation and elevation of mcfabohsm 

MYOCARDIAL DEGENERATION ASSOCIATED WITH OBFSin 

Only four cases are recorded in tin's group, and the a\engc 
degree of decompensation w as 2 In three cases there ■was dj'sp- 
nea at complete rest, and edema In one case the initial read- 
ing ■^^as normal, in one case it \ias slightlj derated fluctuating 
on four determinations between +21 and +12 per cent (weight 
171 to 160 kg) In tiio otlicr cases a single obserration indi- 
cated that the basal metabohe rate was shghtly delated (+14 
per cent) 

CHRONIC MITRAL ENDOCARDITIS 

In mnety-one cases of chrome mitral endocarditis there 
were stenotic lesions in 45 per cent The average degree of de- 
compensation m tliis group (2) was less than that of the fore- 
going groups In tliirty cases there was edema, and dj-spnea at 
complete rest In twenty of these cases the initial basal mtt- 
abohe rate was normal (—8 to +8 per cent) In four cases the 
imUal rate was devated, but icturncd to normal on repetition 
(+17 to +9 per cent), (+18 to +6 per cent), (+11 to +7 per 
cent), and (+16 to +2 per cent) The initial deration of the 
basal metabolic rate recorded in live cases did not .ittain the 
limits of normality with repetition (+11, +47, +40, -f 
+38, +35, +35 per cent), (+45, +46, +32, + SO per rent), 
(+12 to +15 per cent), (+15 to +14 per cent), and (d 19 to 
+ 13 per cent) In Uie first of these cases the patient wxs run- 
ning an irregular teraperature wludi might account mtirclj 
for the increased metabolism In Uie second, the patient had 
multiple small adenomas of the thyroid, and was probably h>- 
perthjTOid, and therefore does not belong in this report eacept 
to illustrate that a padent with sea ere organic heart lu'ions of 
infecUous ongin may al<;o ha\c the secondary cfltcls of oicr- 
work from li}'pcrthjToidism, the ager nation of the cardi c 
condition In the hyperthraoidism is often tntirclj oitrlootcd 
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In one case in wBich only one determination was made, the read- 
ing was elevated (+32 per cent) 

In twenty-five cases in which only a moderate degree of d 3 ^p- 
nea occurred on effort, the first basal metabohc rate was nor- 
mal in fifteen instances (— 10 to +8 per cent) In seven cases 
in which the imtial rate was elevated, subsequent determina- 
tions revealed normal values (+20 to +2 per cent), (+21 to 
+9 per cent), (+15 to +10 per cent), (+21 to +9 per cent), 
(+21 to +7 per cent), (+18 to +3 per cent), and (+13 to +6 
per cent) In four cases in which only one reading was obtained, 
the rates were found to be elevated (+24 +17, +11, and +16 
per cent) 

In thirty-seven cases the d 3 rspnea was only shght on exer- 
tion In this group the initial basal metabolic rate was normal 
(—10 to +8 per cent) in thirty cases In two cases m which 
the first rate was ele'vated, subsequent determinations revealed 
normal values (+24, +8, —1, +15 per cent), and (+54, +55, 
+14, +7, +10, +3, +12, +14, +3 per cent) The second of 
these cases is instructive from the practical standpomt, as it 
illustrates the difficulty occasionally met with in obtaining com- 
plete cooperation on the part of the patient, fluctuations like 
these without material change in the patient’s condition merely 
mean that basal or standard conditions were not obtained 
In one case, repeated rates failed to attam normal limits (+17 
to +19 per cent) The single rates taken in three cases were 
elei-ated (+12, +12, and +11 per cent) 

CHROinC ENDOCARDITIS 'WITH AOBTIC REGBBGITATIOII (NON- 

STPHILITIC) 

In eleven cases of chronic endocarditis with aortic regurgita- 
tion, the average degree of decompensation (3) was higher than 
in any of the other groups 

In sei-en cases the d^rspnea was associated with edema at 
complete rest The initial basal metabohc rate in two cases 
was normal (—8 and +1 per cent), and in one case the first 
rates were elevated (+19, +22 per cent), but a we^ later be- 
came normal (+1 and +7 per cent), as the cardiac decompensa- 
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tion impro\cd In another ease the first two dctemnmiion-i 
were distinctly clc\ated, but the last two were nearK nomial 
(+24, + IS, + 12, + 12 per cent) In three casts m winch onh 
one rate w as token, llic readings w ere elei ateil (+ 1 1 +11 and 
+27 per cent) 

In four cases tlicrc was onl 3 moderate dyspnea on exertion 
In two of tliesc, tlie initial basal metabolic rates were normal 
(+5 and +3 per cent), in anotlier, the first rate was eltxattd 
(+14 per cent), and tlie subsequent rates were normal (+7, 
+3 per cent), wlule in the last case botli recorded dctcrmim- 
tions were elevated (+29 and +25 per cent) 

CHRONIC ADHERENT PERICARDITIS 

In se\cn cases of chrome adherent pcncardiDs, the a\ trace 
degree of decompensation was 3 In siv of these c^scs liiert 
was dyspnea and edema at complete rest, and in fixe the iirst 
basal metabolic rates were normal (—7 to +10 per cent) In 
one case the first rate w as elevated (+2 1 per cent), but the second 
reading was normal (+7 per cent) In onl) one case was thin 
moderate dyspnea on exertion, and the inilnl basal metabolic 
rate was normal 


CONGENITAL HEART DISEASE 

Sexen cases of congcmtal heart diseacc were studied /In 
axcrage degree of decompensation xx.is 2 In two cast-* thirc 
xxas djspnca and edema at complete re>t, the initial hasal iiitt- 
abohe rate of one xxas normal (0 jwr cent), while the onix re- 
corded reading for the other xxas cicxalcd (+15 jwr cent) 

In four cases there w is moderate dx^pnea on exi rtioo uid 
the fir-l rate in all instanccj. xx^is normal fO to -^-9 j>cr untl 
In one case llwre xxas onlx slight dx'-pnea on exirtion in<l 
the imlial basal metabolic rate was normal f--6 jvr lent’ 

CARDIAC NEUROSIS 

One luindrcil ca^es of cardiac nciiro'i'. vtn ‘.liidnrl In 
v^xentx-six ca 5 c> the first hasa! inetabolii rat« x i- n^/ninl, 
in twelxc the initial rite w.ascicxatcd but tin Mib < mail rites 
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were normal In three cases the recorded rates were all ele- 
vated (-f 17 and +12 per cent), (-F19 and -f-23 per cent), and 
(•f23 and -fl4 per cent) In nme cases in which only one read- 
ing was taken, the rates were elevated (+11 to +29 per cent) 

DISCUSSION 

In the routine determinations of the basal metabohc rate in 
patients wnth cardiac disease, the level of the metabohsm is 
found to be shghUy elevated above the DuBois standards more 
frequently than in stnctly normal subjects 

This elevation is independent of dectrocardiographic findings, 
and of the type, character or degree of the orgamc heart lesion 
Patients, however, who present evidences of marked cardiac de- 
compensation in the form of djrepnea or orthopnea occasionally 
have a defimte increase in metabohsm, in such cases the me- 
tabohsm usually decreases as cardiac effiaenty improves 
However, the relative infrequency and irregulanty of the in- 
crease in metabohsm, with or without cj'anosis, is against the 
assumption that the usual cause is the formation of lactic aad 
from incomplete oxidation, although in a case of extreme cj'an- 
osis this might occasionally play a shght part, as suggested by 
Lusk In our cases tKte most probable causes seem to be based 
on the two following factors The first is the actual increase in 
muscular work required in labored respiration The second, 
and apparentlj a more frequently important cause, is the fact 
that manj' patients with cardiac disease have a subjective sen- 
sation of distress, with resultant nerv'ousness and fear, from the 
apphcation of the mask or mouth-piece They are afraid that 
their breathing will be interfered with Consequently, it is 
often difficult to obtain suffiaent cooperation from the patient, 
to assure complete mental and phj'sical relaxation Likewise 
patients who ha\e hjqiertension with a xerj’ high diastohc 
blood pressure are likely to ha^e an deration in the metabohsm, 
apparentlj in most cases because thej’ can less readilj’' rdax, al- 
though other unknow n factors may plaj a part 

On account of the relative frequencj of a shght delation in 
the metabolic rate in patients with cardiac disease, due, as a 
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rule, to the dilBculty of cstabhshing standard condiUons, jt 
behooves the cliniaan to exercise great caution in infcrprctui" 
the clinical significance of shght elevations in the mctabobsni 
in patients suffcnng from decompensated heart disease or essen- 
tial hyperthyroidism Repeated observations earned out with 
the greatest attention to detail are necessary to exclude non 
basal rates On the other hand, in many cases of adenomatous 
goiter until hyperthyroidism, the correct diagnosis maj be ow 
looked A patient until an adenoma of the thyroid, especially 
if the tumor is quite small, must be considered as hj^cr- 
thyroid, and the carchac condition regarded as entirely or partly 
secondary thereto, provided the metabolism on rciicntcd ob- 
servations remains above normal This point is emphasized 
here because sudi cases, except one for illustration, ha\c not 
been included in tlie present study. 
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The subject of mj' duuc today is one of unusual interest, 
from ■which important observations ha^■e been obtained This 
man, aged forty-se'ven years, was admitted to the IMayo Chnic 
April 21, 1924 He accompanied his wife who came for opera- 
tion, and considered himsdf perfectly well Twenty-eight 
years before, an operation had been performed on his nght 
ankle for a condition which was said to be tuberculous Sis 
years before, he had a mild attach of epidemic influenza Ve- 
nereal infection was demed On the morning of April 21, after 
eating an unusually hea^y breakfast, the patient was suddenly 
seized •with severe retrosternal pain radiating into the left arm 
He was brought to the Clime -rdthm half an hour, and a phj’s- 
laan administered 1/7S gr of mtroglycenn under the tongue, 
■without relief The patient was immediatdy hospitalized on 
the cardiologic service, and J gr of morphm sulphate was ad- 
ministered hypodermically 

Examination revealed a small man, appealing older than his 
years His faaes were those of extreme suffering, and he had a 
pasty pallor The cardiac dulness extended 3 cm to the right, 
and 9 cm to the left of the median sternal line, A respiratory 
arrhythmia ■v\ as present, but the tones were dear, and the rate 
75 each mmute There was a moderate degree of peripheral 
artenosderoas The systohe blood pressure was 130, and the 
diastohc 90 An electrocardiogram taken fifteen minutes after 
a dmis s i on to the hospital (Table 1, Record 1) revealed only a 
dight sinus arrhythmia and exaggeration of the T wa\’e in De- 
n'vations H and HI The pain lasted sewn and one-half hours, 
and was not relieved by four hypodermatic mjections of mor- 
phin A diagnosis of coronary thrombosis was made Roent- 

xiSt 
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rule, to the difficulty of establishing standard conditions, it 
behooves the chmaan to exercise great caution in interpreting 
the dinical significance of shght elevations in the Tnp fnh nliCTn 
in patients sufiering from decompensated heart disease or essen- 
tial hyperthyroidism Repeated observations earned out with 
the greatest attention to detail are necessary to exclude non- 
basal rates On the other hand, in many cases of adenomatous 
goiter with hyperthyroidism, the correct diagnosis may be over- 
looked A patient with an adenoma of the thyroid, espeaally 
if the tumor is quite small, must be considered as hyper- 
thyroid, and the cardiac condition regarded as entirely or partly 
secondary thereto, provided the metabolism on repeated ob- 
servations remains above normal This pomt is emphasized 
here because such cases, except one for illustration, have not 
been included m the present study. 
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The subject of m}* duuc today is one of unusual interest, 
from which important obsen'ations have been obtained This 
man, aged forty-seven years, was admitted to the Mayo Clinic 
Apnl 21, 1924 He accompamed his wife who came for opera- 
tion, and considered himself perfectly well Twenty-eight 
years before, an operation had been performed on bis right 
ankle for a condition which was said to be tuberculous Six 
years before, he had a mild attack of epidemic influenxa Ve- 
nereal infection was demed On the morning of Apnl 21, after 
eating an unusually hea^•y breakfast, the patient was suddenly 
seized with severe retrosternal pain radiating into the left arm 
He was brought to the Clmic within half an hour, and a phj’s- 
laan administered 1/75 gr of nitroglycenn under the tongue, 
without relief The patient was immediatdy hospitalized on 
the cardiologic service, and J gr of moiphin sulphate was ad- 
nunistered hj'podeimically 

Examination revealed a small man, appearing older than his 
years His faaes were those of extreme suffering, and he had a 
pasty pallor The cardiac dulness extended 3 cm to the right, 
and 9 cm to the left of the median sternal hne. A respiratory* 
arrhythmia was present, but the tones were dear, and the rate 
75 each minute There was a moderate degree of penpheral 
arteriosderosis The systohc blood pressure was 130, and the 
diastohc 90 An electrocardiogram taken fifteen minutes after 
admission to the hospital (Table 1, Record 1) revealed only a 
dight sinus arrhythrma and exaggeration of the T wa^’e in De- 
rivations n and HI The pain lasted seven and one-half hours, 
and was not reheved by four hypodermatic mjections of mor- 
phin A diagnods of coronary thrombosis was made Roent- 
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SUMMARY OF ELECTROCARDIOGRAMS 


Kecord 

t Day of 
niness 

Hear 

rate 

Electrocardiographic findings. 

Re- 

marls 

1 

First 

75 

Sinus anh^hmia eaaiaterated T waie in Dernatio 
II and HI 

nv Taken dur 
me attack 

2 

Second 

95 

Alternating nodal premature contractions 

"No pam 

3 

Third 

100 

Sinus Uc^cardia negatixe T waxe in Derix-ation 
and QRS complexes in Denx'ations II and III sui 
Resting light bundle branch blo^ 

I No pam 

4 

Fourth 

97 

Sinus taehjcanlia negatix-e T xrax-e in Denx'ations ] 
and III the T wax e in Denxation I becoming pos 
tixa Bundle branch block effect absent 

i Patient com 

1 foitable. 

5 

Fifth 

103 

Sinus tachycardia same os in Record 4 except tha 
slight preponderance of the left vcntnde is present 

t No change 

6 

Sixth 

100 

Sinus tachycardia, negntive T trave in Den\’ations li 
nod III the T ^9%% m Deniutron I becoming post 
ti\e BundJe branch block effect absent Sligbl 
prepondenntt of the left \*entnde present 

I No change 

t 

7 

Eighth 

92 

Sinus tachj-cardia negatixa T xraxa in Denxation 1 T 
xraxv positixa in Dentations II and 111 slight left 
ventricular preponderance 

' No change 

8 

Mnth 

90 

Smus tacbjcardia, negatixa T wave in Denxation I T 
waxe positixe in Denxations II and III, slight left 
ventneular preponderance 

No change 

9 

Tenth i 

95 

Smustachjcardia negntixa T wave m Denxation I T 
xxaxe posilixa in Denxations II and lit sbght left 
xentnMar preponderance 

\o change 

10 

Eleventh 

1 

Sinus tachycardia pegatn*e T trave in Denvatioa I 
the amphtude increasing T wayT PositnT in Denva 
tions 11 and 111* and the prepanoeniDce of the left 
yentncle more marked 

1 No change 

11 

1 Twelfth 

103 

Sinus tachycardia negative T Tra>T in Denvation I 
the amphtude increasing T wa\ c posiCti c in Denva 
tions 11 and III* and the preponderance of the left 
yentnde more marked 

No change 

12 

Thir- 

teenth 

100 

1 Occasional ventncubr premature contractions other 
wise same as lo Record 11 

Up in cliaif 
fifteen 
minutes 

13 

Fifteenth 

100 

Sinus tachycardia negative T waw in Denvation I ' 
left sentncular preponderance 

Up 10 chair 
one-half 
hour 

14 

Seven 

teenth 

too 

Sinus tachycanlia nceatiye T wayc in Denvation I 1 
left ventricular preponderance 

,p in chair 
one hour 

15 

Nine- 

teenth 

90 

Smus raehjcardis, oegalw T xraxe in Denx'ulion 1 1 

left xentncular preponderance 

ip In chair 
two hours 

16 

rwcni> 

second 

94 : 

Sinus tachyardia negatixe T xraxe in Denxwtion I L 
left x-cntricubr preponderance 

p in chair 
three hours 

17 ~ 

IVentj 

fourth 

100 ! 

Sinus tachycardia negative T wave tn Derivation 1 L 
left venti^ar preponderance 

p in chair 
tour hourv 

18 1 

Pwentj 

sixth 

103 ! 

Smus uchycarda negative T wavx m Derivation 1 t 
left ventneular preponderance 

p in chair 
tivx hours 

19 1 

rnrcot) 

eishtn 

96 I 

'requent ventneular premature contractions other L 
wise same as in Record 18 

p in chair 

SIT hours 

20 1 

[Vcntj 

ninth 

1 0 5 

icry frequent ventncuUr mcmalurc contraciiOM 1 
otherwise same as in Record 18 

p 1*1 chair 

seven 

hoars 

■ 

rhiit> 

second 

95 c 

Wncf.m! ventricular premature cwitractioav wnus L 
tachy*cardu negalnx T wav^n Denvstmn I leR ' 
ventricular preponderance The amphtude of T 
iravx h-*** changed from -^2 7 5 lo —i 5 m v 

p jn chair 

rmbi 

hours 
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genologic studies of the chest made the same day revealed a 
normal cardia The leukocyte count was 6,800, and the blood 
Wassermann reaction was negative A faint trace of albunun 
was found in the urine The maximal temperature for the day 
was 100° F 

Treatment consisted of complete rest in bed and a restricted 
low protein diet No medication was given after the first day, 
when mtroglycenn and moiphin sulphate were administered 

Course — There were no changes in the objective findii^ 
the day after the treatment was instituted, there had been no 
repetition of pain, but the patient was extremely anxious and 
apprehenave The development of a pericardial rub, which we 
expected would appear as the result of a localized pencarditis 
over the infarcted area, was carefully sought, but was not de- 
tectable dunng the nhole penod of observation On the second 
day the leukocyte count had risen to 12,000 The maximal 
temperature for this da}' was 101° F Alternating nodal pre- 
mature contractions were present in the electrocardiogram 
On the third day the phj’acal findings were unaltered, and the 
patient was comfortable The maximal temperature for the 
da}' was 99 6° F , and the leukocj'te count was 13,900 The 
electrocardiogram revealed marked changes, in no way re- 
sembhng those of the prenous da}-s The T wave was negative 
in De^^■atl^ e I, and the QRS complexes in Dem-ahves n and 
in were those of right bundle branch block On the fourth day 
no change was noted in the phj-sical findings, except that the 
heart rate was constantly over 90 The temperature was nor- 
mal The electrocardiogram on this day was agam markedly 
different The T wave, which on the preceding day had been 
negati\ e m Denvation I, became positi\ e, and the T waves m 
Dem'ations n and m became markedly negati\ e The findings 
of nght bundle branch block disappeared This form of electro- 
cardiogram persisted for three da}-s, when the T wave became 
negative in Den\ation I and positive in Dem-ations H and 
m, and preponderance of the left \entncle became apparent 
These graphic findings remained constant throughout the penod 
of observation except for a few minor changes 
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lie heart gradually dilated, so that at the time of the pa- 
tient’s d i sm i s sal, on the thirty-second day after the attack, the 
cardiac dulness extended 4 cm to the nght and 12 cm to tlie 
left of the mid-stemal hne The tones were rapid and muffled, 
but no murmurs were audible Very slight effort, such as aris- 
ing from a chair, caused dyspnea Therefore, the patient’s 
activities were ngidly restncted, and he was advised to con- 
tinue the restrictions indeffmtely Intermittent digitalization 
was suggested to his home physician 


Discirssroir of electrocardiograms 

This is one of the few cases of acute coronary obstruction 
on record that has been carefully studied with the dectrocardio- 
graph The electrocardiograms are too numerous to reproduce 
here, but some of them have been pubhshed elsewhere * Corre- 
lation of electrocardiographic and physical findings permit in- 
teresting speculations as to the location of the myocardial in- 
farct The fact that, on the day after the occlusion, alternating 
nodal premature contractions were present, and that on the next 
day a block of the nght bundle brandi occurred, suggests a dis- 
turbance near the aunculoventncular node and nght bundle 
branch The absence of a pencardial fnction suggests that the 
infarct may have occurred on the postenor portion of the heart 
If so, the area of involvement was possibly on the postenor as- 
pect of the upper portion of the nght ventndc Since tJic aca- 
dent was not fatal, the artery oeduded was probably a small 
brandi 

DIAGNOSIS 


The ehatation of a careful history is of pnmarj' unportance 
in the diagnosis of coronary thrombosis Tlie case under dis- 
cussion 15 unusual in that there was a total absence of cardiac 
symptoms pnor to the acute obstruction There is frcqucntlj 
a history of preceding anginal attacks, dyspnea on effort, or 
attacks of parojysmal dyspnea The most striking gmptom- 


• W'illius, F A., and Barnes, A R 
cardiographic study A report of nine 
review of twenty-four published rises 


Myocardial infarction An electro 
cases from the Mayo Clinic, and a 
Jour Lab nnd Clin Med , 192S 
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atic feature is the persistence of pain, usually from one to seven 
or d^t hours, but in one case that came under my observation, 
twenty-four hours Prolongation of an anginal attad: should 
alwaj’s direct attention to the probabifity of acute coronarj’' 
obstruction The ori^n and distribution of pain are not alwavB 
typicd The pain may be retrosternal and radiate into the left 
arm or both arms; it may be in the epigastrium without radia- 
tion, or it may arise in oth^ regions Death maj’ be instan- 
taneous, or life may be prolonged for a few hours or days, and 
occasionall}’ recover}- occurs with varying d^rees of cardiac in- 
capaaty 

During attacks patients are hkdy to have a pasty, almost 
ashen pallor. Thdr dan is usually cold and dammy; their 
features are drawn with sufTering and they have an aiudous 
look, due to the ini-anable apprehendon D}-spnea commonly 
accompanies the pain, is often constant, at times paroty-smal, 
and in the later stages may be of the Chej-ne-Stokes t3-pe. 
Nausea and vomiting may occur, and tend to mislead the 
dmician, particularly when the pain is located in the abdomen. 
Occasionally patients with myocardial infarction will suddenly 
become hemipl^c, and die with all eiidences of a cerebral acd- 
dent, particularly if the infarct is near the apes of the left ven- 
tride, so that a mural thrombus devdops in that ^amber 
In such cases, death results from cerebral embolism from de- 
tachment of a portion of the mural thrombus 

Examination in^-ar^abl} rei-eals enlargement of the heart, 
usually to the left of the mid-sternal line The heart tones 
are usually distant and rapid, and occasionaU}- bardj- audible. 
Systohc apical murmurs are not infrequent, particularly if 
there IS dilatation of the left, v entride. Aortic ^-stohc murmurs 
likewise occur, as a distinct degree of aortic sderesis commonlv 
accompanies sderosis of the coronaiy- arteries 

In case of death soon after the acadent. the infarcted area 
will be dearly demarcated and confined to the r^on supphed 
by the obstructed artery At times the infarct is hemorrhagic 
and stands out in dear rdietfrom the surrounding myocardium 
The myocardium is often the seat of a patchy, or a rather dif- 
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fuse fibrotic process Assoaated with a recent infarct tliere is 
at tunes evidence of an old, slowly developing or chronic in- 
farct, manifested as a thinned out, acatnaal area, usually the 
result of gradual obhterating atherosclerosis 

Histologic study of a recent infarct reveals acute necrosis of 
the muscle bundles with segmentation and fragmentation of 
fibers The musde is often granular in appearance, and an in- 
filtration of polymorphonuclear leukocytes usually occurs 
An area of localized pencarditis overlying the infarct may be 
present, but rarely is the amount of pericardial fluid apprcaably 
increased 

TREATMENT 

There is httle to be done for this condition eveept to alleviate 
the patient’s suffenng as much as possible The administration 
of morphin is probably the most effective for this purpose al- 
though in the case ated, httle rehef w'as obtained by its use 
In my evpenence the mtntes have given httle or no benefit 
The apphcation of leeches to the precordium has been recom- 
mended 

If the patient survives the severe cardiac insult, and there 
are manifestations of myocardial failure, the use of digitalis is 
indicated The dosage and method of administration must 
always be determined b}'- the arcumstances in the individual 
case The presence of a pencardial fnction rub due to localized 
pericarditis over the infarcted area is strong confirmaloiy cvi- 
dence, but its absence is not sigmficant The rub is usually 
heard over the lower sternum, or just to the left of the sternum 
Premature contractions are frequently present, but thtir 
occurrence is not diagnostic jMoist rales at the base of both 
lungs IS a common finding Fever, ranging from 99 6° to 103° 
and 104° F is quite the rule, appearing often a few hours after 
the acadent There is usually a defimte leukocj tosis, the count 
varying from 11,000 to 25,000 

The electrocardiograph is helpful in substantiating acute 
coronary obstruction The most constant findings in thirtj -one 
reported cases were changes in the T wa^e consisting of nega- 
tive, diphasic and iso-electnc deflections m Denvalion I, in 
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* Derivations I and n, in Derivations n and m, and in De^^’a- 
tions I, n, and m In four cases, fusion of the R and T -waves 
occurred, and in five instances aberration of the QRS com- 
plexes in all den-vations were recorded 

PATHOLOGY 

Pathologic examination of the hearts of patients d3nng as 
the result of coronary thrombosis invanably reveals extensive 
artenosderosis of the coronaiy^ artenes The aorta likewise is 
the seat of disease, consistmg of sclerosis, atheroma, and ulcera- 
tion As a rule, a smgle artenal branch -vnll be occluded bj' a 
thrombus, although occasionally more than one branch -will be 
obstructed The antenor descendmg brandi of the left coro- 
nary artery is the one most often occluded 




THREE CASES OF VASCtfLAR DISEASES AFFECTING 

THE FEET 

(Thrombo-angutis Obliterans, Raynaud’s Disease, and Ery- 

thromelalgia) 

George E Brown 


Three cases illustrating different types of vascular disturb- 
ance of the feet are presented Considerable confusion easts 
in differentiating such cases An accurate chnical diagnosis is 
not only of importance from the acadenuc standpomt, but from 
the standpomt of rational treatment The problem in diagnosis 
IS to determine whether the vascular disturbance is an obhtera- 
tive or vasomotor leaon, and then to detenmne the type of ob- 
hterative or vasomotor lesion 

The obhterative or ocdusive artenal lesions of the extremi- 
ties comprise two main types arteriosclerosis, and thrombo- 
angutis obhterans, or Buerger’s disease The more rare ty'pes of 
occlusive disease, such as artentis of rheumatic or syphihtic 
ongin, need only be mentioned The embohc or thrombotic 
lesion involving the extremities usually presents a clinical pic- 
ture which need not be confused with the more chrome ty'pes of 
arterial lesions 

The diagnostic difficulties in the individual case are greatly 
sunphfied by the determination of whether the basic disturbance 
IS obliterative or vasomotor This decision rests primarily on 
the presence or absence of arterial pulsation m the vessels proxi- 
mal to the lesion Accuraty in det erminin g tTm;; pomt is the 
sine qua non of vascular diagnosis The femoral, popliteal, 
postenor tibial and dorsalis pedis vessds should be carefully 
exanuned for the presence of pulsations Considerable prac- 
tice is neccssarj' in doubtful cases in order to decide this pomt 
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definitely A thorough knowledge of the course of these vessels 
and of the types of normal pulsation is necessaij' before ac- 
curate conclusions can be dravra The following landmarks 
will facihtate the course of these v'essels 

The surface marking of the dorsahs pedis is fairly well de- 
fined by drawing a hne on the dorsum of the foot from the center 
of the space betu’een the mtemal and external malleoh to the 


1 \ioo 
1 



Fig 191 — ^Thc technic for performing the circuIator\ efficiency test 
In the normal person the color of the foot is maintained at ISO degrees, \i ith 
slight reddening at 60 degrees or less In the presence of an arterial ob- 
struction marled pallor appears at ISO degrees, and rcactiomn hyperemn 
m the pendent position (From Bueiger ) 

division of the first and second toes The postenor tibial artery 
can be easil}" palpated in the space between the heel and the in- 
ternal malleolus The pophteal artery is best exammed with 
the patient lying full length, face down, knees fully flexed, thus 
relaxing the surrounding muscles By inserting the examin- 
ing finger deeplj mternally and medially to the biceps tendon, 
pulsation is easily felt Occasionally considerable pressure is 
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necessarj’’ to accomplish this If patients have feeble or inter- 
mittent pulsations, great care must be taken to differentiate 
subjecti\e pulsatory sensations that are fdt by the examin er’s 
fingers, particularly m the dorsalis pedis, where extremely hght 
palpation is necessarj*. The Pachon oscillometer is often very 
useful in dete rmining the existence, as well as an index, of 



Fig 192 — Curves showing the heat production of the foot m normal 
persons, and in those with different tvpes of ^'ascular disturbances, as deter- 
mined bj the Steirart calonmeter The final result is given in calones for 
each minute for each square inch of surface area The normal heat pro- 
duction of the feet vanes from 1 to 2 calones each minute for each square 
inch 

the degree of pulsation in doubtful cases If artenal pulsation 
IS absent, it is assumed that the obhterative tj^pe of lesion is 
present There is a secondarj- group of secondarj* signs and ^unp- 
toms uhich, if found, will substantiate this ^agnosis These 
are (I) color of the hmb, such as pallor, cj-anosis or hj-peremia 
which IS modified by change of position (Fig 191), or the or- 
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culatory effidency test,* (2) decreased temperature or coldness 
of the affected leg as revealed by touch and calonmetnc studies, 
(3) tropbc disturbances such as thickened nails, trophic ulcere* 
localized calluses, and excessive comification, (4) gangrene, and 
(5) x-Tsy evidence of localized artenosclerosis of the vessels of 
the leg The symptoms of the orgamc ocdusive lesions are of 
two major types pain related to tissue anoxemia or mteimittent 
daudicahon, and pain related to superimposed infection These 
two types of pain can be easily separated, and they represent 
an entirely different etiologic basis The signs and symptoms 
are fairly representative of both arteriosderosis and thrombo- 
angiitis obhterans The differential diagnosis of these two con- 
ditions rests largely on other collateral evidence The data 
that would be necessary to define the cases as those of localized 
arteriosderosis are (1) the more advanced age of the patient, 
(2) the x-ray signs of arteriosderosis and demonstrable arteno- 
sderosis in other vascular areas, (3) the shorter chmcal course, 
as compared with thrombo-angutis obhterans, (4) the greater 
inadence of assodated diabetes, (5) the greater inadence of 
moist gangrene, (6) the absence of raaal factors, and (7) the 
absence of preceding phlebitis, which is so common in cases of 
thrombo-angutis obhterans 

In certain cases in uhich chmcal diagnosis could not be made 
with accuracy, biopsies of superfiaal veins or arterial tmgs have 
been made, and thus m many mstances an absolute diagnosis 
was obtained 

The vasomotor group is large, and mdudes two chstmct 
rlmiral types, Raynaud’s disease, or symmetrical gangrene, and 
eiythromelalgia 

Closely related to Raynaud’s disease is a large group of 
^•liniral conditions, mduding acrocyanosis, penpheral syncope 
or dead fingers, and a condition m whiiih there are three distmct 
color phases, with or without shght trophic disturbances, the 
latter is probably an incomplete or mild fonn of Raynaud's 

• Ele\-ation of the legs to 180" produces a marked pallor >n the presence 
of arterial occlusion, lowering of the feg to 65" or zero, following a variable 
latency period, induces a reactionary hyperemia (Fig 192) 
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disease These borderhne cases may represent vaiymg degrees 
of the same Tmderl 5 ’mg condition as noted by ^fuller Hovrever 
it IS probably ivise, as Buerger has pomted out, to maintam as 
a Hinirnl entity the cases in which there are attacks of pam, 
color changes and trophic disturbances, such as gangrene, or 


— r 

I ) 



5>Ticope Cyanosis 
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Fig 193 — ^Appearances of the capillanes of the skin in the different 
color stages in Raj-naud’s disease These 'represent the same groups of 
capillaries in the three different color phases In the white-blue stage the 
capillanes arc contracted, imperfectl> filled, with no moi'ement of capillar} 
blood In the blue phase, the loops are dilated, some blood entenng from 
the artcnoles and mnules, with complete stasis in most loops The broken 
appearance of the stream probablv is an agglutination phenomenon In the 
red stage there is resumption of capillarv flow, the loops still being dilated 

true Raynaud’s disease In Raynaud’s disease and nllitvl 
vasomotor states (Fig 193), the disturbances in capillaty flow 
(stasis, plasma gaps, and alternating acti\e and inert flow) and 
abnormal cold reactions are present in the mild and se\ere 
cases of vasoneuroses, the difference bemg onl}' one of degree 
The dimimshed capfllarj' tone wHch is recognized as dilatation 
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IS constantly present in these cases This is additional endence 
which makes us beheve that the difference between the miJd 
vasomotor disturbances and Rajmaud’s isease is one of degree 
only, that this type of vasomotor disturbance has a constitutional 
basis, and is related to a disturbance of the vegetative ncr\'ous 
system and psychic centers 

The usual signs and symptoms in cases of vasoneurosis, or 
the Raynaud group, are as follows (1) pulsations in all the 
penpheral artenes, (2) abnormal color reactions, rubor, local 
syncope, cyanosis, usually imtiated by cold, (3) pain of valu- 
ing degrees, or paresthesia, assoaated with the color changes, 
(4) the presence of trophic disturbances varying from small 
dned punctate ulcers to a well-defined diy gangrene, and (5) 
evidences of a general constitutional mfenonty, compnsmg the 
asthemc types with lowered blood pressure, cold extremities 
and poor vasomotor reactions 

An exact classification of eT 3 dhromelalgia has not been 
made Pathologic studies are lacking, but the chmcal mvesti- 
gations have shown conclusively that this is the non-obhtera- 
tive type of vascular disorder, and hence it is classified as a 
vasomotor disturbance Weir ifitchell described the con- 
dition in 1878, noting paroxysmal attacks of pain, redness and 
swe llin g of the feet Motor, secretoiy and trophic disturbances 
occur occasionally, and hyperesthesia more often Points es- 
sential to establishing the diagnosis are (1) redness of tlic 
feet, usually mtensivel}' aggravated by the pendant position 
and heat, and reheved by elevation, and by cold, (2) pain, 
usually of two tyTpes, intense burning or deep aching, often re- 
ferred to the ball of the loot or the heel, (3) paresthesia, usu- 
ally confined to the hj-peremic areas, (4) redness, usuallj bright, 
or with an intense bluish tinge, and assoaated with increased 
artenal pulsation and dilatation and distention of the penph- 
eral veins, (5) normal or mcreascd temperature of the skin, 
as detemuned by touch and calonmetnc stuchcs, (6) swelhng, 
undoubtedly due to increased blood supply since ele\aUon of 
the hmb is accompamed by diminished swelhng, (7) trophic 
disturbances, such as blebs, atrophy of the skin, and d>strophic 
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dostiirbances of tbe skin and nails (if assoaated with gangrene, 
the diagnosis of erj’^thromelalgia would be improbable), and (8) 
secretorj’’ disturbances revealed bj- excessive sweating, which is 
common dunng attacks 

Case 1 Thrombo-angubs obliterans, or Buerger’s disease — A man, 
aged fortj-stt. \'ears, ivas admitted to the Clmic June S, 1923 He had used 
tobacco excessn’dj , and had had chilblains on both feet until eight j’ears 
before examination Fn-e \-ears before, the superficial xeins of the legs be- 
came svrollen, tender and red This disappeared after sex-eral weeks One 
jear later claudication tins noted in both legs, more marked in the left 
Following the wearing of arch supports, several superficial abscesses dei el- 
oped in both feet, but cleared up in three months At about the same time 
tingling developed In the right great toe, which was white and cold The 
sensabon of cold was relicMid bx massage One month later an infection of 
this toe developed, and did not heal for nine months Dunng the years 1921 
and 1922, cramps in the legs were I’en troublesome when attempts w-ere 
made to walk Six months before examination the nail of the left great toe 
became greath thickened, and was remox-ed bj a local phxaician, infection 
developed and persisted 

Examination revealed rubor of the left foot in the pendant posihon, the 
xcins ware prominent There was an ulcerated area on the first toe The 
foot felt cold to touch The pendant position produced moderate rubor and 
some edema in the right foojt Pallor was endent m both feet when delated 
to 180° No pulsations were detected m the dorsalis pedis, postenor tibial, 
and popliteal xassels of either foot A'-ia> examination of the left foot dis- 
dosed phalangeal destruction of the great toe Medical treatment, consisting 
of rest, hot lights, and sedatiias, for 3 penod of ten dais, failed to gn-e relief 

Simpathectomj was performed June 19, 1923, on the left femoral arten 
Exposure of this did not reveal pulsation, the vessel was about one-third 
normal size There was marked penartentis The penartcnal tissue was 
injected with 15 mm of os per cent alcohol Following operation, the pa- 
tient was rdicxad from pain for a period of three da>a No demonstrable 
change in color, temperature of the skm, or pulsabon of x'essel was noted 
August 1, the first and second toes of the left foot ware amputated The 
healing was slow, and relief not complete September IS, the left thigh was 
amputated in the lower third The blood \-essels ware small and greatlx 
thickened The blood supph was dcfinitelj impaired, as shown b\ the 
remoxal of the tourniquet The patient recoxared unex-entfullx , and re- 
turned home Six months later, the right foot showed exidence of adequate 
circulation for a restneted life There was crxthromelia in the pendant 
position The skin of the foot was hcalthx, md there was no pain Sec- 
tions of the pophteil, and tibial arterx, and the dorsalis pedis, showed the 
end stage picture of thrombo-angiitis obliterans The thrombus was organ- 
ized with some canalization No acute lesions xrcre found 
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Comment — rias case represents an example of the oblitera- 
tive t^e of vascular lesion, as was evidenced by the absence of 
pulsation in the penpheral vessels of the feet, avascular ap- 
pearance of the foot at 180°, and the resultant reactionar>^ hj- 
peremia in the pendant position or at 0° The trophic dis- 



Fig 194 — Photomicrograph showing cross-scction of artery and van 
m case of thrombo-angiitis obliterans The thrombi show complete Cllmg 
of the vascular lumina, and new blood channels arc being formed xnthm 
the clot as the result of angioblastic activity Note the pcnartenal fibrosis, 
bmdmg artery and vein together 

turbances of the feet, the low temperature of the skin, and 
claudication pain contnbuted further evidence to the obhtera- 
tive basis of the complaint The differential diagnosis between 
the tw'o main tiTies of obhteratne artenal disease was made 
on the following chmeal eMdcnce the age of the patient, the 



VASCUIAR DISEASES Ai'i'EOL'JXG THE EEET II97 


absence of demonstrable arteriosclerosis on ar-ray examination 
of the feet, and the long histoij' (five x-ears). The history of 
preceding phlebitis made the diagnosis of thrombo-a n gii t i s ob- 
literans fairly conclusive, and this vras proved by the pathologic- 
examinations of the vessels in the dissected limb, Tchich re- 
vealed the obturating thrombus formation in tiie end-stage of 
organization Canalization had taken place Tvith some degree 
of arterial function (Fig 194). 

Thrombo-angiitis obhterans is treated both medically and 
surgically Unfortunatel}' the majoiitj*' of the patients, when 
first seen, have gangrene with superimposed infection, and ex- 
tremely distres^g pam, and hence, surgical inter\'ention or 
amputation is usually indicated. The patient’s morale and the 
danger of the opiate habit are serious considerations which 
lead to the decision to amputate In the absence of gangrene, 
a fair degree of artenal compensation is often ob tain ed by 
\'anous measures Restnction of the patient’s actixitj’- to a 
degree commensurate with his vascular handicap, and some- 
times long periods of from three to six months of greatly re- 
stricted life are benefiaal The exact cause of the disease b 
unknown, however, it b beheved to be of an infectious nature, 
and an effort should be made to eradicate all fod of infection * 
Increased blood supph’’ is encouraged by prolonged apphca- 
tions of dry heat, dectnc hght baths with low degree heat bang 
given for penods of one to four hours daily Extreme caution 
must be exercised to prevent burning, for the sVm resbtance is 
ahead)’’ low m these cases Postural exerases consbting of ele- 
\ation and lowenng of the limb at a rate of one or two times 
each minute may be given for fifteen-mmute periods, two or 
three times daily Injections of a 2 per cent solution of sodium 
dtrate are given mtravenously, 250 c.c ev^ery second day for 
a course of fort)’ injectfons are benefiaal Prophybctic meas- 
ures to prevent the infecting of feet after the patient b dis- 
missed from observ'ation are important Many such patients 

•Stnlanj improi-ement has been obsen-ed in tn-o cases follomng the 
remoi-al of badl> infected tonsils Conwrseli, definite flare-ups ha\-e been 
rnted in th s dieca«e following acute ton'Hlar infection 
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da fairly well until meddlesome measures m the care of feet 
cause infection and subsequent gangrene 

In a senes of over forty cases treated in the jMayo Clinic 
in the last two years, encouraging results have followed per- 
sistent medical treatment Nevertheless, surgical intenention 
should not be delayed too long if gangrene is present and pro- 
gressive 

Case 2 Raynaud’s disease— A nian, aged fiftj t«o jears, nas c\am 
med at the Clinic August 9, 1923 Two >ears before, following exposure to 
cold, tingling in the middle toe of the nght foot was followed bj a dull aching 
pain and permanent cyanosis The toe became gangrenous and was ampu 
tated Healing was une\’cntful A similar cjneotic change, and a trophic 
ulcer appeared in the first toe, this healed wath rest and local heat applica- 
tions One year before examination, the first toe of the left foot became 
c>’anotic and painful, and was amputated Relief followed, but the cyanotic 
areas persisted, and trophic disturbances appeared on both feet, healing wn 
slowly Six weeks before examination, a similar course of crents occurred 
in the first and middle fingers of the left hand, w ith severe pain, w hich was 
aggravated by cold damp weather There was no history' of cl-iudication 
Double sympathectomy in the femoral artenes had been performed else- 
where sixteen months tefore No demonstrable benefit was receired 

On examination general arteriosclerosis 2 of the penphcral vtsscIs was 
noted Ophthalmoscopic examination revealed retinal vessels irregular in 
caliber with moderate arteriovenous compression The heirt was cnhrged 
1 with no murmurs The systolic blood pressure was 170, the dnstolic 100 
The hands were cold and the first and third fingers markedly cyiiiotic On 
the tip of the first finger was a small ulcer The color of the skin was main 
tamed in the hand at an elevation of 1S0° Both feet were markedly cyanotic 
and cold to touch The circulatory' efficiency test revealed a mottled, pink- 
ish cyanotic appearance of the hands and feet, which returned quickly to 
the previous color at 90” in one minute There were patchy cyanotic capilhry 
areas in the lower axilla, crest of the ilium, ind thighs The arteries of the 
leg and arm were palpable with good pulsation A moderate degree of 
tortuosity was present in the radial arteries The oscillometnc indtx was 
normal in both feet Many of the capillaries of the skm were tlirombo'cd, 
the active vassels showed dilatation, stasis and plasma gaps (Pig 193) The 
phenolsulphoncphthalem return was 35 per cent m two hours The maximil 
concentration of urine was 1 021 

Treatment consisted of hot and cold contrast biths, and sodium nitrite, 

0 03 gm ev-erv hour, for six doses daily Anterior lobe pituitary extract was 
given without noticeable improvement, except some relief from pain The 
patient returned to the Clinic sevan months later The color and subjective 
sensation had gradually improved There was slight dyspnea rolloinng 
exposure to extreme cold, a relapse had occurred, but relief had been obtvined 
by use of the hot and cold foot baths 
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ComtiKiit — The historj* of the development of the symptoms 
in this case is almost pathognomomc The pennanent cyanosis, 
followed by gangrene, color changes, and attacks of pain in 
other acral areas made the diagnosis of Raynaud’s disease cer- 
tain The esammation of the extremities revealed the presence 
of open artenal paths and pulsations This places the case in 
the group of vascular disturbances of the nonobhteralive ^’pe, 
thus havmg a vasomotor basis The drculatoiy effiaency test 
showed mcomplete pallor at 180“, which was changed very httle 
at 90 and 0° There was no reactionary hyperemia The ex- 
amination of the capillanes of the diin and of the toe nail-fold 
re\ealed thrombosed vessels In the finger nail-fold were large 
dilated loops dunng the red stage, with stasis in many loops 
and plasma gaps The latter phenomenon seems dependent on 
an agglutination process secondary to abnormal capillary perme- 
abihtj' and mert capillary flow The appearance of the capil- 
lanes of the skin in various types of vasomotor neurosis, grouped 
collectively under the name of Raynaud’s ssmdrome, is apparently 
pathognomomc, and seems to add additional evidence of the 
dose relationship between the mildest cases of acrocyanosis and 
the full blown cases of Rajmaud’s disease 

The treatment of Raynaud’s disease is unsatisfactory It 
is interesting to note the lack of benefiaal response followmg 
sj-mpathectomy, although as the operation was performed else- 
VI here, the exact techmc is unknown It would seem on a pnon 
grounds that this type of case would be the most favorable for 
tins type of operation There is much, however, to be learned 
regarding the vasomotor nerve paths, and too positive state- 
ments regardmg the physiologic effects of stappmg the ad- 
ventitial layer of one artenal segment cannot be made iledical 
treatment has been directed towards the re-education of the 
vasomotor response, by the so-called contrast baths Alternat- 
ing hot and cold foot plunges are giv en for fifteen-nunute penods 
three tunes a day, changing from hot water (105“) to cold water 
(20“), three or four times each minute Altematmg hot and 
cold body showers and mr baths with increasingly cold en- 
vironmental temperatures are also advised In this manner, a 
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gradual benefiaal hardening is instituted The administration 
of vasodilatmg drugs, such as sodium mtnte m a few cases has 
relieved the pain shghtly, but no quantitative changes could be 
demonstrated by means of the calonmetnc studies The other 
lines of treatment directed towards mcreasmg the general bod) 
tone are high calone, high protmn diets, prolonged rest periods, 
and removal of mjunous pgrchic factors where possible 


Case 3. Eiytliromelalgia — A man, aged fifty-seven years, was ad- 
nutted to the Clinic June 11, 1923 The patient’s illness dated back- twent) - 
two years, and was apparently related to his work, as he was a painter and 
stood on ladder rungs many hours a day He first noted soreness on the balls 
of his feet on walkmg This extended to the ankles and he tos obhgcd to 
give up hts work The condition had become progressively worse, so that 
weight of any degree on the feet had become unbearable The feet had be- 
come red gradually, and this was more marked in narm neather and in the 
pendant position He walked on his hands and knees, or used crutches Re 
lief followed elevation of the leg, cold weather, or cold applications Tn-o 
t3pes of pam were complamed of a superficial burnmg sensation on the 
dorsum of the toes associated with rubor, and a deep-seated, dull aching on 
the inner aspects of both feet The former was completely rebeved by clcn- 
tion and cold, the latter, only partially so 

On exammation, both feet were intensely red, and the veins markcdl} 
distended The skm was moist and n^irm The dorsalis pedis arteries were 
easily palpated When the feet were elevated to 180", they were paler, the 
veins collapsed, and pulsations were present in all vessels There iicre no 
trophic dirges present Hyperhidrosis \ras present, more marked when 
the feet were red Roentgenograms of the febt did not reveal CMdcnce of 
artenosclerosis The blood flow was normal in both feet Sympathectomy 
was performed on the left femoral artery The adventitial tissue ms sepa- 
rated from the muscular coat and removed Alcohol was injected in the 
subadventitial layer The artcncs ware pulsating and normal in sire No 
subjective or objectna change was noted following operation The patient 
was allowed to go home with instructions to return for further obsenation 
Four months later the patient returned No improiament had been 
noted The examination showed no change in condition At this time the 
skm of both legs was injected with 0 5 per cent solution of novocain, m order 
to produce stocking anesthesia The feet were then examined m the pendant 
position Hyperemia quickly appeared There was slight pain in the left 
foot Relief from the burnmg sensation persisted for about three hours 
after this treatment The deep pam was not affected As results following 
the rejection ware equivocal, further injections were not considered advisable 
Much relief was obtained dunng the summer months by going barefoot in 
wet grass and sand on a mcr bank, but in general, the condition has remained 

stationary 
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Comment — ^The cardinal diagnostic features of erythromd- 
algia, descnbed by Weir :Mitchdl in 1S7S, were (1) pain, usu- 
ally of a burning tj^pe ^•a^'ing from mild h 3 ^erestliesia to that 
of extreme torture, (2) aggra\-ation of pain by exercise and 
heat, (3) amehoration of pam by cold and deration of the hmb, 
(4) flushmg of the extremities, ^’ar 3 ^ng from a dulLmottled red- 
ness to an intense crimson color, and (5) distention of veins 
and throbbmg of the artenes associated with shght swelhng of 
transitory nature 

The prdinunaiy examination m this case showed at once 
that the condition was not of the obhterative type, but that 
durmg the attacks there was an mcreased blood supply, as re- 
vealed by the color, temperature of the skm, and the patient’s 
subjective feehngs This would indicate \-asomotor dilatation, 
produang the opposite condition to that observ'ed m Raynaud’s 
disease As pointed out by Weir Jlitchell, the onset of pain 
precedes the devdopment of the vasomotor phenomena It is 
probable that the vasomotor sj-mptoms in these cases are sec- 
ondaij' manifestations of manifold pathologic processes Minor 
bone changes have been descnbed by some wnters In one case 
obser\'ed in the Chmc, a mild degree of periostitis was 
present 

The treatment, m heu of an etiologic basis, is symptomatic 
The strippmg of the ^anpathetic neri'es in the adventitial layer 
of the femoral artery was ineffective in this case All medical 
treatment was without a^'ail The patient’s greatest rehef vas 
obtamed by gomg barefoot m the summer months, and by the 
weanng of hght hose and ventilated shoes dunng the winter 
months Intragluteal mjections of antimony, as suggested by 
Clarke, were tried Shght rdief was obtamed, according to the 
patient He was not under observation, so that objective evi- 
dence was not obtained One patient was recently treated for 
this condition with altematmg hot and cold baths, the ad- 
mimstration of large doses of saliiylate and eradication of a 
focus of infection in the prostate Very* striking rehef was ob- 
tained from both the hy-pereslhesia and the deep-seated, throb- 
bing pain in the heel 
101. S— 76 
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I shall present the case records of four patients who have 
been under treatment for S3'phihs, three of whom have had the 
misfortune to develop jaundice as a comphcation Particular 
emphasis will be placed on the \'alue of the hepatic functional 
tests as an aid in diagnosis and treatment of postarsphenamin 
jaundice, as n ell as a guide to further antisj'phihtic treatment 
following hepatic comphcations 

The behef that all cases of postarsphenanun jaundice are 
the result of the effect of the arsenic on the hver cells has been 
too readilj' accepted Vanous causes for the development of 
jaundice folloiMng the lntra^enous use ol arsphenamin have 
been recognized at the dime The} are as follows 

1 Tovic or infectious hepatitis 

2 Arsemcal hepatitis going on to atrophy 

3 S} plulitic disease of the h\ er, (a) Herxheimer effects, (b) 
syphihtic hepatitis too ^^gorousl^ treated resulting m a too 
rapid fibrosis, (c) jaundice of acute s}'phihs, (d) recurrence of 
sj^ihilis of the hver, and (e) q'phihtic cirrhosis 

4 Obstructive jaundice from stones or caranoma of pan- 
creas, or other causes outade the hver 

Cases due to the first cause are by far the most common, 
and compnse the so-called toxic hepatitis group Stokes has- 
called attention to the influence that lanous microorganisms 
may take in the production of this t}pe of involvement In- 
fectious cholangius is possibly also assoaated 

The recent literature has contamed references to the ^alue 
of the so-called hepatic functional tests To Abel Rowntree, 
and Rosenthal belongs tlie credit for de^ dopmg the test Piersol 
andBockus Greenbaum and Brown Chargin and Orgel Scham- 
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berg and Brown, Ottenberg, Rosenfeld and Goldsmith, and more 
r^ently Snell, Walters, Greene, and Rowntree, have made 
dinical apphcation and demonstrated the value of the tests 
For a detailed description of the technic of tlie tests and the 
methods of analysis, the reader is referred to the reports men- 
tioned It IS to be borne in mind that these tests have not as 
yet reached a point in their development in which they are cap- 
able of differentiating the type of hver comphcation In other 
words the tests will not determine tlie \anous diseases of the 
hver, neither ivill the}' determine evactly the degree of tlie un- 
paired function of the hver, because the li\er probably has 
several different functions The tests, when repeated and ob- 
served suffiaentl)' long, do indicate that there is hepatic de- 
ficiency, and aid us materially m detcrmimng w'hether the jaun- 
dice is merely a symptom of a mild tovic hepatitis, or of a more 
severe hepatic derangement One senes of tests is not suffiadnt 
to warrant conclusions, but several senes over a pcnod of several 
weeks are of deaded aid 

Case 1 — The first patient has been under our care for more than sewn 
>ear5 He came to the Clinic because of a Charcot knee joint in 1917 A 
well advanced tabes dorsalis was recognised The spinal fluid and blood 
tests were both positive for syphilis Under our direction he Ins received 
injections of arsphenamin, of the succmimid of mercury, of sodium lodid, 
and mercunal inunctions dunng the last beven years Although the serology 
became completely negative and had been so for scveml years, the inunctions 
were continued because the neurosyphilis was progressive in spite of the 
negative serology, and because the Charcot joints continued to form until 
there was a total of seven such joints Shortly after completing a course of 
mercunal inunctions in the early part of June, the patient became jaundiced 
VWien he returned to the Clinic, the jaundice was of three weeks’ duration 
He complained of loss of appetite, lassitude, fatigue, musci and vomiting 
He had noted edema of the anklcs dunng the second week of the jaundice, 
blit this lasted for one week only The stools were clay colored, and the 
unne a very dark amber He had lost 11 pounds He had no colic, and no 
masses were palpable in the abdomen although there was tenderness on 
deep palpation around the upper right quadrant The jaundice w as of Grade 3 
on a basis of 1 to 4 July 7, 1924, the liver functional studies were reported 
as follows blood urea 51, uric acid 2 7, crcatmin 2 8 The blood urea has 
been between 40 and 45 for the last few years The scrum bilirubin was 
17 6 mg. and the van den Bcigh test positive, 40 per cent of the phenol 
tctrachlorphthalein returned at the end of the first hour, and 36 per cent at 
the end of the second hour (The normal readings arc *enini bilirubin 2 0 



POSTARSEHENAiUN JAUNDICE 


1205 


mg , phenoltetrachlorphthalem is returned up to 8 per cent in one hour, 
and after tvio hours there is no return of the die ) Jul\ 10, 1924, 'uhen the 
tests \rere repeated, the serum bilirubin n"is 9 9 mg , 34 per cent of the dye 
returned at the end of the first hour, and 26 per cent at the end of the second 
The van den Bergh test iras positiTC 

Besides the routme measures used in the treatment of toxic jaundice, 
such as givmg sodium phosphate, one dram three times daily, oxgall and 
pancreatm tablets, and a soft diet, the patient was gii'cn fiie duodenal lamges 
at two-day intennls, according to the technic recentU described by Wilhelm 
4t the thud lamge there was a free and copious return of golden brown 
bile followed immediate^ b\ xerj definite relief from s\ mptoms The fourth 
and fifth lavages were done at two-day intcrxels to relieve the sjrmptoms 
further 

Although the second, senes of tests mdicated improvement, there was 
but slight symptomatic change until after the third lavage on July 16 The 
following day the tests indicated further improvement, as evidenced by the 
reading of 7 6 mg of serum bfiirubin, and the recovery of 18 per cent of dye 
at the end of the first hour, and 10 per cent at the end of the second Fol- 
lowing the successful lavage, the patient felt aeadedlv better, and the jaun- 
dice started to abate Julv 26, the jaundice had practically disappeared 
there was 4 3 mg of serum bilirubm 10 per cent of the dya was recovared at 
the end of the first hou-, and 8 per cent at the end of the second The patient 
was feeling perfectly well and rapidly regaining the lost weight. Although 
no signs of jaundice remained, the functional tests continued to indicate 
slight impairment of function, so slight, however, that it was not considered 
significant At the last test, August 25, 1924, the serum bilirubm was 0 8 
mg The dye was not injected because the patient had had nausea, vamitmg 
and backache, one or twa hours after the last injection He had also com- 
plained of phlebitis which developed at the site of the injecbon and extended 
several inches up and down the median cephalic vein This latter comphca- 
tion seems to be entirely due to technic, and is not so common or serious as 
to contraindicate the use of phenoltetrachlorphthalein 

Commatl — ^Duodenal lav^age, besides bong an efficient 
therapeutic measure for the rebel of the sj’mptoms of toxic 
jaundice, following arsphenamin injections, may at times be 
of aid in the diagnosis of the tj-pe of jaundice I have not as 
jet encountered a severe grade of hepatitis m which the duo- 
denal lavage has given anj' sj’mptomatic rehef, but on the other 
hand, all of the cases of tone or infectious hepatitis have shown 
verj* deffiute symptomatic and dimcal response to the procedure 
It may be necessary to give as many as ten lavages before a free 
return of bile is obtamed, foUovving which the patient notes de- 
eded rehef 
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In this case, tlie first and second functional test reports in- 
dicated the presence of hepatic involvement, but the gradual 
decline in the serum bilirubin of the blood, and the decrease in 
the amount of the dye returned suggested Uiat Uie imolvement 
was of the to\ic type This was confirmed by the favorable re- 
sponse to duodenal lavage and the subsequent course of the pa- 
tient The improvement indicated by the tests preceded the 
symptomatic response, and W'hen taken in conjunction offered 
a good prognostic sign The last tests, August 25 , Indicated 
that the degree of hepatic involvement was not severe enough 
to stop further treatment for syphilis Treatment was again 
started after the jaundice was considerabl}' diminished, ap- 
parently it did not hasten the convalescence, or offer any 
further obstacles 

Hepatic functional tests do not determine the t3'pc of hepatic 
damage, an}' more than the renal functional tests detciminc the 
type of nephritis 

Case 2 — Thio patient came to the Clinic m No\ ember, 1923, w ith asx wp 
tomatic ncuros> philis The blood Kolmrr reaction was reported as 44 — — — , 
pnd the spinal fluid as 44 — — —.with positive Konneand 7 cells The col- 
loidal benzoin reaction was 002000033200000 The general routine examina- 
tion otherwise was negative The patient gave a histoo of an acute s\ph- 
ilitic infection in 1921 Previous to coming to the Clinic, he had received 
sixteen intravenous injections of neo arspbenamin, and tiicntj intramuscular 
injections of the salicjiatc of mcrcurv He had been taking mcrcurj pills 
for the last sixteen months Tlie pills were taken at irregular iniervals 
Under our direction he started treatment Ivovaimbcr 16, and received s^’vin 
intravamous injections of arsphenamin (original) at vvxckl> intervals, the 
total dosage being 2 7 gm In addition, three intraspina! treatments were 
giv'en according to the Swaft-CHis Ogi/vic modification I'lve intramiiECiilar 
injections of bichlondol, 1 grain, at weekly intcrvnls, and ten intravxnous m 
jectionsof lOOcc ofa lOpcrccntsodiumiodidsolution werealsogivcn The 
patient was dismissed from the Clinic Januarj 2, and advised to start on a 
course of fort> 50 gram mercurial rubs He failed to take the rubs, however, 
but reported Februarj 4, that he was feeling very well Mxiut Februar) 15 
he complained of nausea, loss of ambition and appetite, malaise, and pain in 
bones and muscles, vv hich persisted untiljAfarch 15 w hen the jaundiccappeartil 
The local pbvsician who was called at this time advised an ojieration for the 
removal of gallstones The operation was postponed for six weeks, during 
which time the jaundice became more intense, and the patient complained 
more of the nausea, loss of weight, and the constitutional 6>mptoms so com 
mon in cases of infectious jaundice Against our advice the patient was 



POSTARSPHENAilDr JArMJICE 


1207 


operated on for cholelithiasis, the diagnosis being based merelj on the per- 
sistent jaundice. No gallstones -were fonnd, the li\-er was reported to be 
somewhat enlarged and congested The patient’s con\'aIescence was some- 
n hat protracted, and he remamed m the hospital for eight weeks, the jaundice 
showing no tendenc\ to dimmish 

The patient returned to the Qmic June 15, still slightlj jaundiced. 
There was a small amount of free fluid in the abdomen, and ^•e^^ slight edema 
of the ankles the stools n-ere still claj colored, and the unne ga^ a positive 
reaction for bile The wound had healed, leasang a small ventral hernia The 
reaction on the blood bj the Kolmer test was still repo'ted as strongl\ posi- 
tn-e, unnah-sis was completelj negative The serum bilirubm was 3 0 mg 
at the end of one hour, and the patient showed evidence of a slight degree 
of retention of the phenoltetrachlorphthalein In tow of the functional 
hepatic tests which were onh slight!} abo\e normal, and of the prolonged 
retracted course of the jaundice which suggested a syphilitic factor, the 
patient was pven daily, intramuscular mjections of the succmimid of mer- 
cun , and a 10 per cent sodium lodid solution mtravenoush \Mthin a \ary 
few daya he reported that he was feelmg better, and he continued to improve 
lapidK The subsequent hepatic functional tests ware as follows 

Serna bZ.mlsa lU th- Dre re*e 2 tJoa, p= cec 

1921 end c' os- fceej Osebonr Two toms. 

June 30 1 84 ng S 5 

Juh 29 1 35 mg S 4 

Noiamber 11 1 21 mg 6 4 

Comment — This patient presented the sjmptoins of so- 
called toac hepatitis in "vrluch the hver functional tests demon- 
strated late m the course of the jaundice that the hepatic in- 
vohement n’as benign The eyidence of toxic hepatitis was 
noted at operation The tests likewise mdicated that con- 
tinued antisj’phihtic treatment was not contra-mdicated, tbig 
was confirmed subjectively and objectively. The jaundice was 
a mamfestation of the toxic hepatitis which, alone m a patient 
of twentj--SLX years, without a histon* of cohe, was not suffiaent 
eyndcnce to warrant an exploratorj* laparotomy The functional 
tests indicated quite defimtely that the hver had not been veij- 
senously damaged The fact that the patient showed defimte 
improvement after treatment with mercurj- sucanimid was in- 
stituted Mould suggest that the mild hepatitis was possibly of 
syphihtic ongm On the other hand, it has been our experience 
that the toxic hepatiUs which appears foUowmg treatment for 
syphilis IS not materially influenced by continued treatment after 
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the jaundice has developed This is one reason why ue beheve 
that m all cases in which icterus develops follomng the ad- 
ministration of arsphenamin and mercury, we are not justified 
in attnbuting the icterus to the treatment, or to the syphihs 
alone 

The patient s wife, who ca m e with him at the time of his 
original e x a mina tion, underwent a much more drastic course of 
treatment without any serious or embarrassing complications 
This might imply that this couple did not harbor a speoal strain 
of spirochete, which displayed a particular affinitj for hepatic 
tissue, particularly since the wife presented an acute papular 
sjrphihd of the skin, and we know' that it is not unusual to find 
acute hepatitis as a comphcation of acute syphihs, resulting from 
the spirochetenua 

The patient has completed a course of mercury inunctions 
without discomfort, and has recently completed his third course 
of arsphenanun without inadent The hepatic tests nine months 
after the onset of the jaundice apparently indicated a definite 
return of hepatic function to normal 


Case 3 — This patient, aged fort} -six years, came to the Clinic June 10, 
1923, with a complaint suggesting cholelithiasis He ga%’c a history of 
pre\ lous attacks of colic 

The reaction was positive for syphJis in a senes of tests on the blood 
by the Kolmer technic It was decided to have him undergo a thorough 
course of treatment for syphilis before operating, because in our expenetice, 
gummatous hepatitis has at times simulated gallstone disease At the com- 
pletion of a course of six arsphenamin injections (old), the total dosage being 
2 8 gm , twenty nine intramuscular injections of the suconimid of mercury, 
■g. gram each, and tnvnty five intravenous injections of the 10 per cent sodium 
lodid solution of 100 c c each, he vras operated on August 8, 1923 Stones 
were found in the gallbladder, and there was also definite hepatitis, which 
was reported as syphilitic The patient was sent home August 2S, and 
instructed to take a course of forty mercurial rubs \\'hcn the rubs ware 
stopped, he had a mild attack of jaundice without colic He returned 
November 10, 1923, and received five intravenous injections of arsphemmin, 
a total dose of 2 I gm During this course he was slightly jaundiced, and com- 
plamed somewhat of nausea, malaise and lassitude The jaundice, how ever, 
cleared up, but recurred twice before he left for home, January 4, 1924 
February IS, he developed all the symptoms of severe jaundice It may be 
said at this point that the amount of treatment he received early m the 
first course was considerably more intense than it is our custom to give pa 
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tients who present evidence of sjT>hihtic hepatitiSi because in our experience 
the liberal use of arsphenamin earlj in the course of treatment is frequently 
attended with unfavorable results On the other hand, if the patient is 
prepared with a mercurial and lodid course for bexeral months before starting 
the arsnhenamtn, the results, although slover, are as a ehole much more 
satisfactory The process that occurs in the h\er as a result of the intensive 
use of the arsphenamins earl) in the course of treatment may be a Herxheimer 
or ilanng up of the hepatitis, or a ver\ rapid healing nith fibrosis that does 
not permit of the regeneration of sufficient hepatic tissue to function prop- 
erly Mann is of the opinion that the regenerative abiliti of the liver is al- 
most 100 per cent in the normal li\cr tissue, although in the diseased liver 
with decreased blood supply the reaction is less rapid and complete 

The patient return^ to the Ginic Ma> S, haimg been jaundiced since 
Februarj 15 The hepatic functional tests, at this time, were reported as 
follows serum bilirubin 9 7 mg, van den Bergh direct test positiie, dye 
retention of 36 per cent at the end of the first hour, and 26 per cent at the 
end of the second In the duodenal contents the return was 8 1 of the dye 
as compared with the normal of 20 The blood urea was 32, the unc acid 
3 8, and creatinin 1 9 Fnu duodenal lai-ages were given wnth only slight 
symptomatic relief following the last two, when there was a moderate flow 
of bile Howeier, the degree of jaundice was not materially changed by the 
drainage 

May 26, three montha after the onset of the third attack of painless 
jaundice, the hepatic tests were reported as followa serum bilirubin, 9 4, 
positna van den Bergh test with a retention of dye of 25 per cent at the 
end of the first hour, and 24 per cent at the end of the second hour The 
blood urea was 26 mg , unc and 3 2, and the creatmin 1 0, which mdicated 
some improvement. The jaundice was still moderate, but the patient con- 
tinued to hav e nausea, malaise, lassitude, and loss of appetite He had lost 
18 pounds in weight since the onset of the attack May 26 he was givan 
intramuscular injections of succuiimid of mercury, \ gram daily, and intra- 
vanous injections of 10 per cent solution of sodium lodid, increasmg up to 100 
c c The clinical iraprovament from then on was v ery rapid, and twalva daya 
after starting the mercury and lodid the jaundice was hardly perceptible, and 
the symptoms of which he complained had disappeared Blood urea was 25, 
the unc acid 2 4, creatmin 1 4, serum bilirubin 6 4, van den Bergh positive, 
a dya retention of 14 per cent the first hour, and 13 per cent the second, 
which indicated that even though all clinical signs of the jaundice had sub- 
sided, the 111 er was still definitely impaired The patient returned home and 
felt wall for two months, when he again showed evidences of icterus The 
local phv sicnn thought that probably a small stone vras causing the obstruc- 
tion and the jaundice Howaver, the icterus quickly subsided following a 
course of mercurial rubs, and there has been no further trouble 


Commenl—h pahent -with gallstones and hepatitis was 
placed on treatment for as}Tnptomatic neurosjphihs At the 
time of operation, following the first course of treatment for 
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syphibs, It Mas found that he had a syphihUc hepatitis The 
shghtly enlarged h\er Mas recognized preMous to the starting 
of the treatment, but it M'as thought to be associated Mith the 
diolehthiasis and diolecystitis It is justifiable to assume that 
the recumng attacks of jaundice after the treatment Mas stopped 
Mere the result of either hepatorecurrence or a fibrosis that had 
taken place too rapidly Each time the treatment Mas stopped, 
the jaundice recurred, only to disappear Mhcn treatment Mas 
again started The hepatic functional tests revealed defimte 
impamnent of function before and after treatment, as evidenced 
particularly by the retention of the dye The variations in the 
three senes of tests, done before treatment for the svphihs Mas 
started, Mere so slight that tliej' M^ere not significant The re- 
sults of the test after the jaundice had subsided indicated that 
the function of the liver Mas still definitely impaired, and tins 
was borne out by the third attack of jaundice after llie patient’s 
return home Not onlj' does this case demonstrate the value 
of the stud}' of function of the hver, but it also emphasizes tlie 
fact that all jaundice that appears after treatment for syphihs 
IS not the result of the dnigs used, and tliat otlier factors such as 
syphihs or the result of syphihs may contribute 

Case 4 — This ^\om 1 n came to the Clinic in Noxember, 1923, xiith n 
recurring jaundice of sexentcen months’ duration The hxcr xias nodular 
and firm, and it xxas palpable almost halfxray doxx-n to the umbilicus The 
edge of the spleen vras slightlx palpable The patient had lost 20 pounds in 
xieight during the illness, and the jaundice xxas of the dark, niiidd) jxlloix 

color The blood Kolmer reaction xx-as 44 Other findings of note xxcrc 

Urobilin and urobilinogen xxcre present in the urine, xxhicli xns othenxisc 
negative, the hemoglobin xx-as 61 per cent, the co-tliroc} tes numbered 
3,890,000, the leukocj-tes 7,400, l> mphocytes 22 per cent, large mononiiclcars 
4 5 per cent, transitionals 2 5 per cent, neutrophils 69 per cent, eosinophils 
1 per cent, basophils 1 per cent The coaguhtion time b> the Boggs method 
xxas eight minutes, and the bleeding time txxo and one half minutes Roent 
genograms of the chest, stomach, and gallbladder xxere negatix-e 

In vicxx of the clinical evidence of scxcre hepatic inxroix-cment, the pa 
tient xx-as placed in the hospital for preparatorj treatment Tests of the 
function of the Iixer, made ^oxcmber 26, shoxxed i scrum bilirubin of 13 1, 
a return of 26 per cent of the phcnoltctrachlorphthalcin in the first hour, and 
of 23 per cent at the end of the second In the hospital the patient xxras placed 
on mercury xx-ith chalk, 1 gram, three times a dax , and increasing doses of 
the potassium of lodid up to 25 minims three times a day This xxas eon 
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tmued for tvi-o treeks \vhcn she Vfas giwn 33 grams of mercurial inunction 
■with larger doses of the lodids One month later the mtravenous use of 
neo-aisphenamin in doses ranging from 0 4 to 0 6 gm for six doses was given 
December 19, the serum bilirubm was reported as 10 mg , the phenoltetra- 
chlorphthalein test was not made At the time of the patient’s dismissal, 
Januaiv 24, the serum bilirubin w:as 2 0, and the lecoverv of the dve 3 per 
cent the first hour, and 2 per cent the second The jaundice had faded con- 
siderably , but the edge of the liver was still palpable The patient felt de- 
adedlv better and gained 12 pounds m weight She was sent home on the 
1-gram doses of mercun mth chalk, and reported that on March 15, the 
jaundice had enbrelv disappeared She returned to the Qinic April 13, had 
gamed 7 more pounds in ■weight, and was symptomaticalh free The serum 
bilirubm was 4 8 mg 25 per cent of the d\ e returned at the end of one hour, 
and 20 per cent at the end of the second This mdicated that the hepatic 
inTOhement which was apparent when the patient left the Clinic four months 
before, was still present, m spite of the fact that she was feeling considerabh 
improied There was no appreaable diange m the edge of the liver Rather 
than risk the danger of arsphenamm treatments, she was sent home on 25- 
gram inunctions (one-half cake mercurette) and potassium lodid up to 50 
grams three times dailv 

August 19, she was further improved clmicalU The edge of the liver 
was not palpable except in the epigastrium the spleen was readily palpated 
The serum bilirubin had increased to 9 2 mg , and the dra retention was 26 
per cent for the first and second hours In spite of the fact that the patient 
had improved clmicsIU on the mercurial inunctions, I felt that the decrease 
of the hepatic function as mdicated by the tests was the result of the re- 
placement process that was gomg on in the livar, and that the cautious use of 
arsphenanun was agam justified She was given six injections (0 3 to 0 6 
gm ) of neo-arsphenamin at ■weekly mtervals, without complications, except 
a slight increase in the tmt of the icterus m the sdera followmg each mjec- 
tion September 11, the serum bilinibm was 5 0 mg September 26, the 
serum bilirubin was 4 2 mg and the dra retention 20 per cent the first and 
second hours The patient ■was feeling verv well and ■weighed 120 pounds 
pacticalh her normal weight. 

Comment — ^In this case, the improvement m hepatic func- 
tion, as indicated by the tests, was not m proportion to the rlimml 
response Further observations and functional studies will be 
necessaiv- to detemune the reuits of treatment, and the value 
of tests of hepaUc function durmg treatment The advnsabihty 
of the dow, cautio s use of arsphenamin is agam emphasized, 
as are the results of the use of the milder mercurial preparations 
in the treatment of sj-phihs of the hver The patient at no tune 
showed chm'cal evidence of too rapid heahng such as anasarca 
or edema of the lower evtremiUes Xor has there as v et been 
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evidence of the estabhshment of collateral circulation on the 
abdonunal \\'all, which usually foUows the healing of extensive 
hepatitis 

Table 1 


LABORATORY FINDINGS 


Case. 

Date, 1924 

s^witn bQintbm 

ns 

Per cent of pbeaol 

Alter one hour 

ItetraeUonilitlaldn 

After tvo boors 

1 

7/7 

17 6 

40 

36 


7/10 

9 9 

34 

26 


7/17 

7 6 

18 

10 


7/26 

4 3 

10 

8 


8/2S 

0 8 



2 

6/16 

3 0 

Slight rcten- 

Very slight 


1 

tion 



6/30 

1 84 

8 

5 


7/29 

1 35 

8 

4 


11/11 

1 21 

6 
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THE CUEE OF SYPHILIS 


WiLUAil H Goeckekmas ^ 


We have as yet no dmir a l or laboratorj* means to detennme 
whether or not an mdl^^dual is cured of syphihs That cures 
occur either through the immumtj* mechanism alone, or with 
the aid of treatment, there is no doubt In the hght of our 
present day knowledge, however, reports of cures by older 
authorities cannot be accepted A patient cannot be said to 
be cured unless exidence of the infection cannot be demonstrated 
serologicall}', chmcall\', or at necropsj- Even rdnfechon is no 
longer regarded as positive e\-idence of a pre\70us cure The 
term “supennfection” is probably, therefore, more appropriate 
m most instances when a patient presents the ^-ndrome of a 
primarj' lesion, a secondarj’ eruption and the other manifesta- 
tions of the early stages of infection for a second or third time 
The -varied course of sj^ihihUc infections in different indi- 
\aduals stimulated careful observars, manj- j-ears ago, to specu- 
late on the mechamsm mvoh'ed m the cure of ^1)111115 Such 
speculations were, of course, entirelj’- maccurate so long as the 
relationship of late neuro^’phihs, \ascular and other later ats- 
ceral mjunes to the earl)- infection -was not fully established 
Even now, it must be admitted that there are imperfections m 
the means we have devised to esplam the various courses which 
the disease may pursue 

The presence of an inherent defense mechanism can no longer 
be doubted An understanding of this has been chiefly brought 
about by careful study of large amounts of dimcal and necropsy 
matenal, and wiU continue to be furthered by such observations 
in the future The laborator}' has added but little to our con- 
ception in this regard, because the defense mechamsm in syphilis 
is dependent on sessile receptors 
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It IS likely that the course of an infection is dependent on 
three mam factors (1) the initial quantit}' and qualit} of the 
mfectmg virus, (2) the biologic relationship between the parasite 
and body cell, and (3) the treatment 

'^e degree of saturation with spirochetes m individual lo- 
calities is partly a' matter of chance The distribution to the 
vanous organs is, however, more abundant and profuse, the less 
the resistance of the body cdls, and the greater the fecunditj of 
the vuiis It IS not suipnsmg that the skin should be a ell sup- 
phed early with spirochetes, owmg to its large expanse Accord- 
mg to Bloch, Hoffmann, Gennench and others, it is m the skin 
that the battle for supremacy between the infecting organism 
and the host is chiefl}’’ fought, and either lost or non Eiei> 
S3q)hilographer is famihar mth patients who give a classical 
history of infection mth an abundant secondary eruption in 
whom no trace of the chsease can be found decades after the in- 
fection Just as famihar is the patient nho smcerely denies 
havmg the least knowledge of secondaij’’ skm manifestations, 
when, m later life, he is confronted mth syphihs of the cardio- 
vascular or nervous qrstem 

Paradomcally it seems to be a fact that mahgnant syphihs, 
when assoaated mth skin lesions, is in reality benign In the 
greater number of cases, recoveiy is complete under judiaous 
treatment 

It is likely that the comparauvely bemgn course of syphihs 
noted in pnnutive as compared to avihzed peoples is explain- 
able by the diflFerence in the vinilence of the organism attack- 
ing a comparatively virgin soil unmodified by treatment The 
predommance of gummas ui the skm and bones, and the strik- 
ing absence of mvolvement of the vascular and ner\’ous systems 
IS an acknowledged fact The American negro is not a case m 
point, however, smce be has long had the benefit of treatment 

The bemgn course observed in pnimtive tnbes may, however, 
be partly eiqilamable by intercurrent infections sudi as malaria, 
whidi seemingly have a deaded influence on the defense mechan- 
ism The precoaous tertiary stage in w'hich the disease runs its 
course in a few months has repeatedly been held out as a specter 
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against inadequate treatment Such cases are seen but rarely, 
and irhile they ma3' prove disastrous, it is doubtful whether 
they might not be regarded much as mahgnant sj^phihs is re- 
garded, as essentiaUy bemgn The term “immumty,” as ap- 
phed to patients who ha% e had small-pox, or been successfullj* 
vacanated, is probablj- never justifiable as applied to sjTphilis 
Late m the infection, the patient develops a hj^iersensitiveness, 
often referred to as “allergy,” and the foregoing considerations 
make it seem likel}' that this part of the immumt)’ mechamsm 
resides chiefly in the skin Hoflonann would like to assume a 
speaal ferment action in the skm, which he terms “esophjdaxis ” 
It IS possible that spontaneous cure is dependent on this 
peculiar cutaneous phenomenon 

The opimon that the blood is not the direct earner of im- 
mune bodies seems to gam negative support from the observa- 
tions that neither the serum of a patient just recovenng from an 
attack of secondary sj-phihs, nor that of a patient with old 
latent sj^phihs, nor the serum of naturallj' immune animals, has 
anj' obvious curative effect on acute syphihs Nather do'such 
serums have anj- deletenous effect on the Spiroclcle palhda m 
vitro The same may be said of the serum and cerebrospmal 
fluid of patients with old neurosjphihs 

That treatment deadedlj* influences the course of the infec- 
tion seems to be proied WTuIe tlie proof of cure is not yet 
fuUj' accepted by the consen•atl^e observer, and requires the 
obseriation of large numbers of patients for decades to come, 
there is suffiaent eiadence to pomt strongly to the probabihty 
of cure b\' treatment It is admitted that syphihs maj' be cured 
bj’ the patient’s own defense mechanism But usuallj' such a 
cure IS only obtamed after considerable injuiy* to the I'ascular 
sj'stem, often to the smaller \ essels In such cases the chmeal 
signs may remain long in abejance, and onlv- at necropsj' are 
revealed degenerations of much greater extent thnn -nas ever 
suspected even bj painstaking dmical examination Theo- 
rebcally it has been assumed tliat if arsenicals are sv'stematic- 
ally used, but do not kill all the spirochetes in a treated person, 

the phjsiologic defense mechamsm is never aroused, and he is 
vouS— 77 
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left completely ynthout protection PracUcal observaUon does 
not seem to bear out this theory Patients are often seen iiho 
have had inadequate treatment according to our present day 
conception. Years after, such patients may have a positive 
Wassermann reaction on tlie blood without clinical evidence of 
involvement of the central nen'ous system, or the grosser com- 
ponents of the vascular S3'stem, and there maj' be manifesta- 
tions of allerg)' m tlie form of gummatous lesions m the skin, 
mucous membranes, and bones, which would indicate the pres- 
ence of a true allergj' Certain autlionties beheie tliat since 
the advent of chemotherapy m tJie form of arsemcals, neuro- 
S3rphilis has been on the increase At present it must remain 
doubtful whether such increase is a fact, or w hetlicr more modem 
methods of obsen’ation, including the frequent employment of 
the spinal fluid test, will permit tlie correct diagnosis of cases 
sudi as were formerly overlooked This problem is one of su- 
preme importance, and ments intensne study in tlie future 
It can probably be settled only by careful observ'ation. of a 
large-dinical matenal over many years 

The valuable Wassermann test occupies so prominent a 
place in the minds of manj' practitioners as a guide to diagnosis 
and cure, that emphasis cannot be laid too forabl) on its de- 
fects Its relative importance can be readily understood if it is 
remembered that the reaction is scrj' liLcly the result of a de- 
structive action of the spirochete on certain bodj tissues If, 
then, such activity is temporarily inliibited bi' some of the fac- 
tors considered in previous paragraphs, a negatn e Wassermann 
reaction does not necessarily mean an elimination of the infecting 
virus, but maj' mean only its reduction in activity to the point 
where not sufficient debns is produced to be measurable by tlie 
serum test A positne Wassermann reaction means sj-philis, 
with rare exceptions, a persistent positiie reaction after treat- 
ment probablj means tlie rather acti\e progress of sj'phihs, 
notwithstandmg vanous speculations to the contrary A nega- 
tive Wassermann reaction docs not mean absence of sjphihs, 
it may mean temporarj’ cessation of appreciable destructn'e 
effects of the Spirochete pallida \s iliustratne of man)' of the 
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foregoing considerations, I msh to present the following 
case 

The patient was seen at the Ma 5 'o Clinic for the first time 
m February, 1918, at the age of forty-nine years He had a 
prunaiy lesion on the perns, but there was no e\udence of sec- 
ondanes Repeated dark-field examinations of the lesions did 
not reveal Sprochele pallida The Wassennann reaction on the 
blood was positive, however This was thought to be a favor- 
able case for abortive cure Under sj-stematic treatment for 
syphihs, the lesion promptlj’ mvoluted, and the Wassennaim 
reaction became negative Frequent observabons did not dis- 
close e\udence of the disease, and the Wassermann reaction re- 
mained persistently negative (Tabulation) In June, 1924, the 
patient returned, complaming of malaise for which no defimte 
cause could be found A Wassermann reaction and spmal flmd 
exammation were negative A month later he again returned 
complainmg of the same feehng of malaise, this time a defimte 
gumma was found on the left soft palate, and the Wassermann 
reaction was stronglj* positiie Under the usual treatment for 
syphihs the gumma promptly mvoluted, and the malaise dis- 
appeared A spmal test taken during the gummatous stage was 
entirely negative 

COMUJENX 

This patient’s hislon illustrates that although a case may 
seem favorable for an aborme cure, there is no positive as- 
surance of such a result even with adequate treatment A 
Wassermann reaction persistentl 3 - negatI^ e for more thnn five 
years does not necessarily mean a cure Treatment evidentlj’’ 
does not rob the patient of his phjsiologic defense, smee this 
patient showed definite endence of allergj in the form of a 
gumma, and there was no ewdence of sj^jhiktic imohement 
of the visceral or central nen'ous sjstem The Wassermann 
reaction became promptly negaUve under treatment, and re- 
mamed so until a destructii e lesion appeared, when it agam be- 
came strongh positii e 
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TREATMENT BEFORE APPEARANCE OF GUMAIA 












EARLY CARE OF CROSS-EYED CHILDREN 


A^'ERY D Prangek 


The early care of cross-eyed children is a problem concern- 
ing ivhidi &e medical profession, as a whole, is very poorly 
informed This is unfortunate as the family phs^siaan is usu- 
ally the first to be consulted As m all mapient diseases, it is 
imperative that correct measures be mstituted at once to pre- 
vent disastrous sequelae 

Concomitant convergent or divergent strabismus has its 
onset in infancy or early childhood, usually before the age of 
six The onset may be insidious or abrupt, and often follows 
trauma, as from a fall, or illness, such as measles The dis- 
turbance is characterized b}- one of the ^es turning in or out 
It may be alwaj's m the same eye, or the eyes may alternate m 
crossing Rarely do both eyes de^^ate at the same time In 
some cases the squmt is constant, m others it appears only 
when the child is ill or tired The latter cases are the ones usu- 
ally overlooked or neglected, imder the impression that the oc- 
casional squinting is of no consequence On the contrary, this 
IS the stage when treatment is most efficaaous 

There are a number of factors which play an important part 
in the production of strabismus in children These ma}’- be di- 
^^ded into primary and secondaij*, or predpitatmg causes 
The pnmary causes are (1) defective fusion sense, (2) uncor- 
rected errors of refracbon, parhcularlj’- anisometropia or m- 
equality of refracbon m the two eyes, and (3) poor vision from 
any cause The secondary factors are those which, when pn- 
marj' defects exist, preapitate the onset of the strabismus 
These are (1) a disturbance of physiologic equihbnum by any 
cause undermimng the general health either acute or chrome, 
and (2) physical trauma such as a bad fall or bump 

IMX 
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Does the fact that he is cross-ejed have any effect on the 
child himself? EmphaUcally yes Such a cluld is indeed an 
under-pnviledged diild Due to his ob-vaous physical defonnit} 
his whole mental make-up is senously affected He becomes 
timid, introspective, diffident, hypersensitive, and shrinking 
Such diaracteristics hamper lum m his association witli otliers 
He cannot devdop those traits of mind so essential to the masteij 
of his environment It is but a prelunmaty step to tlie establish- 
ment of an mfenont}' complex so disastrous m adult life If 
allowed to go into adult life uncorrected, the physical deformity 
furmshes an unfair handicap sociall}’’ and in tlie business vorld 
Physically, also, the nervous system of the child can be senously 
undermined by tlie strain of carrying the load of an uncorrected 
error of refraction 

The most senous result of improper treatment or neglect of 
the strabismic child is the development of amblyopia exanopsia, 
or partial blindness from disuse Given the primary factors for 
the onset of strabismus, nature soon gives up the excessive ef- 
fort necessary for the sunultaneous use of botli eyes, and con- 
centrates on the use of only one eye Tbs is tlie path of least 
resistance Then, because tlie squinting eye is not being used, 
the \'isual centers for that eye do not receive the stunuh neces- 
sary for their development In tlie young child, if this state of 
affairs is aliened to cast, useful \nsion is soon lost in one eye 
The younger the age at the onset of strabismus, the more rapid 
the development of amblyopia Worth sajs that a child of si\ 
months, affected nitli strabismus, becomes amblj'opic in from 
eight to ten necks, one of eighteen months, in from five to six 
months, one of three years, in one year, nhile one of six years 
will probably not become amblyopic In other nords, tlie 
visual centers are either properly developed by the age of sj\, 
or thej never will develop It is perfectly plain, then, that 
treatment for strabismus should be started at the onset If 
treatment is delayed until the age of six or later, there is a veiy 
great probability that the cbld mil go through hfc nitli one 
partiaUy bhnd, useless eye 

Another local complicaUon rcsulUng from improper early 
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treatment of strabismus is the production of primary insuffi- 
aenaes, and secondary contractures of the extra-ocular muscles 
These are the result of long continued improper position of the 
eyes WTien once firmly estabhshed, these changes in the muscles 
matenally lessen the chances for a nonoperative cure. Alsothqr 
make operati\e procedures more difficult and uncertain of success 
The keynote m the treatment of these children is immediate 
attention, in order to prevent ambtyopia exanopsia It must 
be borne m min d that the younger the child, the more rapid is 
the onset of amblyopia, also that the \TSual centers for both 
eyes and the fusion sense will be developed by the age of six, 
if they are to be developed at all There are two factors in the 
accomplishment of this purpose (1) the child’s Msion m the 
two eyes must be made as nearly equal as possible by keepmg 
both eyes m use Two dissimilar images are not compatible 
with fusion, the poorer image will be ignored or suppressed 
(2) Good ^^slon in each eye demands the proper correction of 
existing errors of refraction, and mequahty of refraction, aniso- 
metropia Any pathologic condition causmg obstruction of 
vision such as juvenile cataracts, should also be remedied 
In young children refraction can only properly be done by a 
well tramed ophthalmologist usmg the retmoscope after in- 
stilling a cj’doplegic m the eyes to relax the active accommoda- 
tion CorrecUng lenses should be at once prescnbed and con- 
stantly nom Practically all manageable children more 
two jears of age will wear glasses W^th the adjustment of 
proper lenses there is often immediate improvement in the 
strabismus and the eij’es straighten withm a few months This 
mdicates that the refractive errors, with attendant poor vision 
and strain of the eyes, were the cause of the extra-ocular im- 
balance It is often surpnsmg how shght and mconsequential 
the refractive error may be and yet cause strabismus, in such 
cases the strabismus disappears immediately when lenses are 
worn These errors, though small, seem suffiaent to upset the 
muscle balance and fusion sense which probabty were already 
below par 

Strabismic children under two j-ears of age, or older children 
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wearing glasses, who continue to deviate one eye should be com- 
pelled to use this eye a part of eadi day A weak solution of 
atropin may be used in the good eye to blur the vision, thus 
forcing the use of the poorer one, or the good eye may be padded 
or bandaged several hours each day If glasses arc worn, an 
opaque shield can be hooked onto the frame over the lens of 
the good eye Acadcnt can be avoided if the child plays about 
home under the close scrutiny of the parents Very soon it will 
be observed that the child uses the poorer eye readil}' and with- 
out awkwardness, due to improvement m the vision These 
measures are, of course, unnecessan' if the squint is an altcr- 
nafang one, for tlien one eye is used as much as the other How - 
ever, even in the presence of alternation, ambI>opia maj de- 
velop if glasses are not worn to correct the refractive error and 
amsometropia due to the poor vision in one eye Amblyopia is 
often noted in older children without strabismus 

Inasmuch as a defective fusion sense is one of tlie mam fac- 
tors in the production of strabismus, an attempt sliould be 
made to strengthen this defect In order to do this, one must 
be able to keep the child under observation dunng treatment 
Fusion c\erases, like pnsm exerascs, need professional super- 
vision. for if not done correctly their effect is nil Numerous 
ingenious devices can be used, such as the Worth amblyoscopc, 
and even the old-fashioned famil}’- stereoscope The cliild is 
encouraged to fuse the two images of familiar objects, taken at 
slightly different angles, and the sense of perspective is tlius 
stimulated Aluch can be accomplished by co-operation of Uie 
parents and adherence to daily routine 

The msuffiacnaes and contractures seen in older cliildrcn 
affected wnth strabismus are, I believe, usually due to earlier 
improper management By the early use of the corrective 
measures here outlined, these extra-ocular muscle defects could 
be greatly mitigated or entirely a\oidcd 

CONCLUSIONS 

I believe that if proper treatment were instituted it once, 
and stnctly adhered to, in all cases of early strabismus m children 
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(1) permanent cures 'would soon be brought about m many 
cases, thus remo\Tng a temble handicap from these unfortu- 
nate children, (2) the curse of ambtyopia exanopsia would be 
practically abolished, except m those few instances m which it 
IS congemtal, (3) m onl}* a small percentage of children would 
it be necessarj’' to correct the strabismus by operation, and (4) 
when operation is mdicated it could be more effectively and suc- 
cessfully performed 




THE OPHTHALMOLOGIC FINDINGS IN CASES OF 
MULTIPLE SCLEROSIS: A STUDY OF 100 CASES 

John F Gipner 


An ophthalmologic study of every case of multiple sclerosis 
IS unportant, smce m approximately 50 per cent of such cases 
the optic nerve is affected This affection is particularly un- 
portant because it is often an early manifestation of multiple scle- 
rosis, and may even precede any other for from one to two years 
Kollner says that more than half of all cases of acute retro- 
bulbar neuritis with no exphcable cause, later develop symp- 
toms of multiple sclerosis In many instances, after a careful 
neurologic mvestigation, which should never be neglected m 
any case of this type, obscure signs are found which alone have 
no significance, but which, considered with the optic nerve 
process, permit the recogmtion of multiple sclerosis even at a 
very earty stage The fundus should be exarmned in undoubted 
cases of multiple sclerosis, for even m the absence of any Msual 
disturbance the optic disc may show a characteristic pallor, the 
result of a previous active proc^ m the nerve 

Textbooks have emphasized the presence of temporal pallor 
of the nerve head on ophthalmoscopic exammation of the fundus 
m cases of multiple sclerosis This picture, however, has been 
noted but rarely m a routine examination of the fundus in such 
cases in the Mayo Chmc In a senes of 100 cases the discs of 
only eleven of 200 eyes were found to have a defimte temporal 
pallor, and there was only a suggestion of temporal pallor m 
ten eyes There was usually a generalized pallor of the discs 
This was noted m seventy-three eyes, in onlj’- fourteen of these, 
however, was there a loss of nerve substance due to atrophy of 
the nerve fibers 

The ophthalmoscopic picture of multiple sclerosis depends 
on the location of the inflammatory lesion in the optic nene 
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If the focus IS jn the orbital or intracraiua] portion, retrobulbar 
neuritis results An extreme dunmution of the visual acuity, 
and even acute bhndness maj'' be present, while the appearance 
of the fundus is entirely negative Should the focus of the dis- 
ease be near the nen^e head, there may be hyperemia of the disc 
If it IS m the nerve head, optic neuntis m ith blurred disc mar- 
gins, elevation of the disc and distended veins result KoUner 
says that the edema does not spread so far into the surrounding 
retma as it does in cases of retimtis of nephritis, or in cases of 
syphihtic neuroretimfas Optic neuntis with multiple sclerosis 
IS rare, it was not present m any of the cases in this senes 
Uhthoff, on the other hand, found five in a series of 100 cases 
Frank has reported two cases of choked disc in a senes of seventy- 
one Usually, as in our senes, only the results of previous in- 
volvement of the optic nerv'e m the form of secondaiy changes 
were seen 

Li this senes general pallor without loss of substance was 
seen in fifty-rune eyes, it uas bilateral in twenty-tno cases and 
unilateral in fifteen General pallor with loss of substance or 
simple optic atrophy was present m fourteen ejes, bilaterally 
in four cases and unilaterally in sue Defimtc temporal pallor 
was present in eleven eyes, bilaterally in three cases and uni- 
laterally in five Temporal pallor nas only suggestive in ten 
eyes, bilaterally in three cases and unilaterally in four The 
pallor of the disc resulting from the descending atrophj' in cases 
of multiple sclerosis differs from that of the tabetic type of 
atrophy in that the pallor with tabes is practically always bi- 
lateral, whereas vnth multiple sclerosis it is unilateral in almost 
half of the cases Tabetic atrophy is gradual and loss of vision 
progressive, while with multiple sclerosis loss of vision is often 
sudden, with a fairly rapid return of the peripheral fields, and 
onlv a relative or absolute central scotoma remaining, or else 
with no demonstrable change in the field 

Involv'cment of the optic nerve may be chronic and gradual, 
sudden, as in acute retrobulbar neuntis, or chrome in anj' de- 
gree between these extremes Patients with acute retrobulbar 
neuntis, and sudden loss of vision usually regain tlieir pcnpheral 
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visual fields m a few weeks, and maj', or may not, have perma- 
nent central scotomas The fundus is usually normal, although 
a mild hyperemia may be present In the slowly progressmg 
tjTie the visual disturbance develops along with the partial pallor 
or atrophy of the opdc discs 

The visual acmt}* in cases of multiple sclerosis, however, 
does not alwajrs agree with what would be antiapated from the 
ophthalmoscopic findmgs In mnety-four eyes with changes 
m the appearance of the discs there was good vision in forty- 
eight, and poor vision m thirty-nme (Table 1) In 103 ej’-es 

Table 1 


\ISUAL ACUm’’ IN 100 CASES OF MULTIPLE SCLEROSIS 


Disproporuon betvteo xiaion scd 
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1 

3 

Defiaite temporal paBor 

11 

2 

B 

n 

4 


Sog^estun of tctnpora] pallor 

10 

2 

n 


2 


Abnortoal does 


22 

26 

24 

IS 

7 

horxcal discs 

103 

« 64 

24 


8 

7 

Total dscs 

197* 

S6 

50 

24 

25 

14 


* Coadition of thm es cot tabulated (blatenl retimtxs ptobftracs esd a 
m3rop.a) 


with normal fundi the vision was poor m eight, and could not 
be improved by glasses m one, there was a relative central 
scotoma This disproportion between the vision and the fundus 
picture is characteristic of multiple sclerosis It is explamed bj 
the fact that there is but shght tendency’- to descendmg atrophy, 
so that the presence of retrobulbar foa is not made manifest m 
the fundus, and by the additional fact that when the sclerotic 
foa are exammed microscopically, there is either complete or 
partial preservation of the axis cylmders, by whidi the con- 
ductnity of the nene fibers is retamed to a greater or less ex- 
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tent Thus we ma)' find jn the stage of acute retrobulbar neu- 
ritis, normal fundi with marked reduction of the visual acuit}, 
and later, the exact opposite, when the process has healed, that 
IS, good vision with marked changes in the disc 

Just as it IS impossible to estimate the visual acuity by the 
appearance of the fundus, it is impossible to anticipate the pres- 
ence or absence of a \nsual field defect Tlius disproportion bc- 



Fig 195 (Case 1} — Tjpical penmetne Msual Helds found in i case of 
multiple sclerosis Vision right eje 1/^0, left c>c 6/6, pupils and reflexes 
normal, simple optic atroplij of right eye, left fundus negatne Mild per- 
ipheral contraction and absolute ccntril scotomi of right pcrinietnc field, 
left field normal 

tween the appearance of the fundus and tlic field defect is an- 
other characteristic finding in cases of multiple sclerosis 

As the inflammatoiy focus may be located in any part of tlie 
optic nerve, chiasm or tract, almost any tj-pe of field defect may 
be found Uhthoff reported a case of nng scotoma in multiple 
sclerosis The most common defect of the visual field is a 
central scotoma for form and colors, either relati\ e or absolute 
(Figs 195, 196) 

The visual fields were tested in all our ciscs by a rough 
method Perimetric fields were taken if these showed cliangcs 
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Central fields were taken in all cases in which the vision was 
not unproved by glasses Of the nineteen cases with charted 
fidds, rdative central scotomas were present m five cases, 
bilaterally m two, and unilaterally in three Concentric con- 
traction of the visual fields for form color was found in three 
cases, in one of which the defect was bilateral There was 
unilateral concentric contraction for colors alone m one case 
Bilaterally enlarged blmd spots were present m one case 
(Table 2) In one case there n ere bilateral absolute central 
scotomas, which were continuous with the blind spot (Figs 
197, 198) 



Fig 196 (Case IJ — Ccntml field changes, showing absolute central scotoma 

of nght eve 

All the central scotomas occurred m young persons from 
t\senty to thirty-five years of age, and represented the severe, 
acute retrobulbar tj^pe of lesion tnth marked loss of Msual 
acmty (Table 3) One v ould expect that in the cases of central 
scotomas which must be due to changes in the papiUo-macular 
bundle fibers, there would be definite temporal pallor In but 
one case in this senes m ithich the \asual field showed an ab- 
solute central scotoma was there a defimte temporal pallor of 
the disc Two fields with ^eIatl^e central scotomas, and one 
•mth an absolute central scotoma, were found m e}'es with a 
suggestive temporal pallor of the discs 






1232 


JOHN r GIPXER 


Table 2 

VISUAL FIELD DEFECTS IN NINETEEN OF THE 100 CASES OF 
MULTIPLE SCLEROSIS 


Ouportion between field defects and 
appearance of optic cU.c. 

Concentnc con 
traction. 

Central «co* 
to**ias. 

Blind spots 

Per- 

ipheral 

fields 

Color 

fields. 

Kela 

U^e 

Abso- 

lute 

Nor 

naU 

£n 

larged 

Gcseral pallor mthoot loss of substance 

1 


B 

B 

S 

* 

Simple optic atrophy 

3 


B 


'|D| 

■■ 

Cefimte temporal pallor 



Si 



'Mm 

Suggestion of temporal pallor 

s 


2 

1 



Konnal discs 

— 

1 

1 

1 7 


■■ 

Total visual field defects 

B 

1 

14 


22 

1 j 

Bilateral field defects 

Si 

1 

5 

mm 

B 

5 

Uoilateral field defects 

2 

nUi 

Bi 

B 

B 


Total nnmber of cases 

3 

1 

m 


m 

1 


* One case mth bnateral absolute central ccotoma continuous tvith blind spots. 



Fib 157 (Ca* 25 —Atypical visual fields found in case of multiple 
sclerosis \'ision of nght c>’c suffiaent to count finBcm, left c>c 6/60 pupils 
and reflexes normal, generalized pallor of both disls of fundi with no loss of 
substance Moderate penphcrol contraction of right form field with abso- 
lute central scotoma with no field for red or green, slight contraction of left 
form field wth no field for green, and mth absolute central sco'oma, con 
tinuous with blind spot 
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Fig 198 (Case 2) — Central fields, showing the absolute central scotoma 
continuous with blind spot, mth partial preservation oT nasal portion of left 
macular field 

Table 3 


AGES OF PATIENTS WITH MULTIPLE SCLEROSIS 


Yean. 

Cases. 

Mala. 

Females 

10 to 20 

2 


2 

21 to 30 

34 

18 

16 

31 to 40 

53 

28 

25 

41 to 50 

10 

5 

5 

51 to 60 

1 

1 


Total 

100 

52 

48 


Nystagmus was also found m thirty-two cases This was 
honzontal m two cases, verfacal in two, combined in twenty- 
seven, and rotary to the left m one 


The pupils revealed nothing of importance The right was 
larger than the left m nmeteen cases, the left larger than the 
nght m nine, they were irregular m twelve The h^t reflex 
was reduced m rune cases, and the reflex of contraction in con 

vergence was reduced m three Concemmg the muscular anom- 

ahes httle need be said Convergence was poor m two cases 
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There a as a partial conjugate paralysis to tlie right m one case 
The internal recU muscles vrere weak in two There v, as hmitcd 
elevation in one case and divergent strabismus in two cases 

The vision ■was not recorded in se\en hospital cases Tlie 
\nsion m three ej'es was not recorded in Table 1, because the 
poor Msion could be ex-plained by otlier than pathologic processes 
of the optic ner\'e, one eye bemg excessively mjopic, and the 
other two revealing retinitis prohferans The poorest recorded 
vision in the series was 3/60 in the right eye and 1/60 in the left 
eye, of a woman, aged thirty-one years 

The prognosis for the preserv'ation of vision in cases of mul- 
tiple sclerosis is good, but it is just Uie opposite in cases of 
tabetic atroplij' The prognosis is particularly good m cases 
of acute retrobulbar neuntis in whicli a considerable degree of 
the vision may return, and even become normal In the long- 
standmg cases of loss of vision tlie diances for the return of 
useful vision are poorer, but even in such cases loss of vision 
progressmg to complete bbndncss, as with tabes, is rare 

Acute optic neuritis or retrobulbar neuntis wluch is rapid in 
development and improv'ement, and wJuch occurs in young 
adults who hav'e previously' been healthy, should immediately 
suggest mulhple sclerosis, cspeaally' if the process is unilateral 
and witliout signs of syphihs or mtoxication 

SUMMARY 

Tt> multiple sclerosis, changes in tlie optic nerve are often 
early objective signs of the disease About 50 per cent of tlic 
cases show changes in tlie disc, tlie most frequent change ob- 
served bemg a generalized pallor of tlie disc without loss of 
nerv'e substance Sunple optic atrophy', definite temporal 
pallor, and questionable temporal pallor arc infrequent finding'., 
each occurring in about the same proportion of cases Dispro- 
portionahty between the apjicarancc of the fundus and the 
central and peripheral v'lsual acuity is characteristic of multiple 
sderosis 'Ilie generalized pallor of the discs may confuse this 
condition witli tabetic atrophy , and the cases wntli acute retro- 
bulbar neuntis present the same picture as those witli toxic 
neuntis due to alcohol, tobacco, and accessory sinus disease 
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The number of diseases -whidi may cause a-raj- shadoTvs in 
the mediastmum are manj*, and therefore an abnormal x-ray 
findmg IS only a -working basis from -whidi the cliniaan must 
proce^ to mahe a differential diagnosis by \-arious methods 
In order to determme the frequencj* of occurrence of symptoms 
of mediastmal disease detected by x-ray and the methods of 
making a correct chnical diagnosis m sudi cases, I reMewed the 
case records of all patients seen at the Mayo Cluuc from 1918 
to 1922, with abnormal x-ray findmgs in the mediastmum A 
total of 158 cases was found Cases of enlarged thjmus m m- 
fants and children, and cases of intrathoradc goiter are not m- 
duded A classification of the diagnoses in the 158 cases is 
given m Table 1 

Table 1 


DIAGNOSES IN 15S CASES WITH ABNORMAL FINDINGS IN THE 
MEDIASTINUM 


Aneurvsm 

67 

Tuberculous glands 

4 

Hodgkin's disease 

30 

Lvmphatic leukemia 

4 

Lymphosarcoma 

26 

Syphilitic mediastimtis 

2 

Carcinoma 

13 

Secondary sarcoma 

2 

Abscess 


Pott s disease 

2 

Mediastinal 

2 

Enlarged thi-mus (adult) 

1 

Encapsulated empyema 
lung abscess 

and 

4 

Benign tumors (lipoma) 

1 


SYMPTOMS RESULTING FROM PRESSURE 

The accepted fact that signs and gmptoms of affections of 
the mediastinum are in the mam due to pressure exerted on 
near-by and contained structures is demonstrated m this series 
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of cases The more common s}miptoms from such pressure and 
the frequency with ^^hich they were encountered in the four 
predommatmg lesions is shown in Tables 2 and 3 


Table 2 

SYMPTOMS JICSULTING FROM PRESSURE 


Great \ cssels 

Dilatation, superficial wins of upper extremities (one 
or both), head and neck, swelling of neck and face, 
c^ainosis, unequal pulse volume, djspnea, h^alro 
thorax 

Esopljagus 

Persistent dj’Sphagia 

Trachea and mam 
bronchi 

Stridor, dyspnea, cough, unequal nCration of right and 
left lungs 

Nerve trunks 1 
Cardiac plexus [ 
Pleura j 

Pain 

Sympathetic non e 

Unequal, contracted or dilated pupils, unilateral flush* 
ing or sweating 

Recurrent lariTigeal 
nen'c 

Hoarseness, cough, chspnea, transient dysphagia 


Tabli 3 


FREQUENCY OF OCCURRENCE OF SYjMPTOMS 


Lesion 

Cases. 

Great 

vessels. 

r^ph 

nfflis 

Tmcbra 

sad 

ruin 

broficbl 

Dysp- 

nea 

Fain 

Syava 

theUc 

nmT 

Rectir 

rent 

laryn 

ireal 

nerve 

No 

press 

ure 

Aneurysm 

67 

H 

(rctarn 

Hair) 

s 

4 

35 

37 

13 

31 

9 

Hoclf^n s dis 
ease 

so 

10 

2 

1 

6 

11 

B 



16 

Lympbosar 

coixa 

36 

iO 

B< 

4 

10 

m. 

B 

B 

t 

Ctrcisosta 

13 

2 

1 

7 

3 

2 

0 

1 3 

Li- 


Hydrothorax from obstrucUon to the pulmonary and aaygos 
vems was found in ten cases, and dnlothorax in one paUcnt 
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With lymphosarcoma m which the thoracic duct was m some 
way mvolved Pressure symptoms were also noted in some m- 
stances of the less predommant l^ons listed in Table 1 

In thirty of the sisty-seven sohd tumors, there were no press- 
ure ^-mptoms, or only those of a^dight cough In some m- 
stances, the seventy of the sj-mptoms was not mdicative of the 
size of the tumor, one of the largest tumors m the senes causmg 
practicallj' no qrmptoms On the other hand, I recall a case m 
which the roentgenogram was negative, in which death was ap- 
parently due to tracheal pressure, and in which necropsy re- 
vealed a very small carcmoma, so situated as to cause almost 
complete obstruction to respiration It is apparent from Table 
2 that the character of pressure symptoms does not usually aid 
m differential diagnosis except that pam and mvolvement of 
the recurrent larjuigeal and sjonpathetic ner\'es are more com- 
mon m cases of aneurysm 

AHEURYSM 

Aneuiysm usually offers httle difficulty in diagnosis, but oc- 
casionally presents a dmical picture suffiaently confusing to 
warrant mention of its distmguishmg features Devdopment 
and progress is usually slower than in cases of sohd tumors, and 
it is not uncommon to have a three, four, or five-year history 
previous to examination Careful exammation should be made 
for other signs of syphihs, and a history of a pmnaiy lesion 
ehated if possible As seen m Table 3, pressure on the sym- 
pathetic and recurrent laryngeal nerves, and pain more often 
accompany aneuiysm than other lesions Tracheal tug, dias- 
tohc shock, murmur or brmt, and unequal pulse diould suggest 
aneurysm All mediastmal shadows diould be fluoroscoped 
as a routine to detect eiqiansile pulsation, and the latter must 
not be confused with transmitted pulsation, which is sometnnes 
seen when a sohd tumor impmges on the aorta The absence 
of pulsation does not rule out aneurysm, as frequentlj' a dot 
or organized thrombus will pre\ent perceptible expansion of 
the dilated vessel The Wassermann test was positive in thirty- 
three of the sixty-seven patients Aneurj-sm may sometimes be 



1238 


rjRED W GVAKDE 


ruled out of fluoroscopic a\ammation ^\hen a normal aorta is 
seen through the shadow m question 

HODGBaN’S DISEASE AND LYMPHOSARCOMA 

These diseases will be considered togetlier because of their 
similant}' Particular attention was gi\cn to details in the his- 
tones presented, in an effort to learn whether or not thc\ rc- 



i 


i 

199 —Hodgkin’s discisc The thidon is usiiilly bilitcral 

vealed anytlung of Aalue in distinguishing these two diseases 
Of tlie thirt> cases of Hodgkin’s disease, a--ray examination re 
vealed the tumor to be bilateral in twenty-fix c, and unilateral 
in fixe, while in the twentj-SLV diagnosed l^-mphosarcomas, onl> 
ten were bilateral and sixteen were unilateral In otlier words, 
80 per cent of mctliastinal shadows in Hodgkin’s disease cast a 
xertical rectangular shadow ccntralh placed, while well oxer 
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half of the lymphosarcomas re\ealed a smgle rounded shadow 
with a dean-cut margin, and extendmg mto'one side of the 
thorax only (Figs 199, 2C0) This difference is not suffiaent 
to serve as an absolute differential pomt, but seems worthy of 
consideration The age of the patient was of no value m dif- 
ferentiabon, over 60 per cent of both lesions occurnng between 
the ages of tnenU' and forty As to onset and rapidi^' ofjde- 



Fig 200 — itiphosarcoma, showing unilateral lesion 


velopment, Ijonphosarcoma might be regarded as the more 
\iaous of the two Eight patients ivith Hodgbn’s disease had 
had glandular enlargement for two j'ears prenous to exanuna- 
tion, while all those •mth Ij-mphosarcoma, except those who 
had had treatment, gave a histoi 3 ’- of glandular enlargement not 
exceedmg a year Hoi\e\er, there was a suffiaent number of 
patients with acute Hodgkin’s disease to prohibit the onset and 
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rate of development being considered as distinguishing features 
Itching of tlie skin nas present in eight, or approvunatcl}' 26 
per cent of the cases of Hodgkin's disease, onl}’ tno patients 
\\nth IjTnphosarcoma had a similar complaint Lemon found 
itching of the skin present in 20 per cent of liis senes, and re- 
garded the symptom as sufficiently important to suggest Hodg- 
kin’s disease, if associated nitli glandular enlargement 

The positive distinction between lymphosarcoma and Hodg- 
kin’s disease hes in microscopic exammation of a gland, and even 
here, patliologists occasionally fail to agree In Hodgkin’s dis- 
ease, usuallj'' the diseased glands were mdcly distnbutcd, the} 
W'ere found in tlie cemcal region in practically all cases, and in 
the supracla^^cular and axillaiy regions m approximately half 
of the thirty cases Tins is m contrast to mediastinal I}'mpho- 
sarcoma, in which only tlie glands in tlie supraclavicular region 
were usually diseased In a few instances, however, cervical 
glands and other lymph nodes were involved Of tlie fifty-six 
lymphomas included in this senes, it was possible to obtain a 
gland for diagnosis in forty-seven 

It IS often difficult to palpate supradawcular glands When 
tlicy arc deeply situated, it is somctmics necessary to Jiavc tlie 
patient assume varied positions, sucli as ITcxion of tiic neck, 
dropping tlic shoulder, and thereby lowenng the claxadc in 
order that they may be palpated 

CARCmOAIA 

Caranoma is usually secondary to growths el'^cwlicrc In 
this series of tlurtcen cases, two were apparenti} primary, prob- 
ably having their origin in tlie epithelium of tlie bronchi, tradica, 
or esophagus Eleven were secondary to disease elsewhere 
the breast in six, tlie cervix m two, tlie uterus in one, and the 
esophagus in two Caranoma has a greater tendency to in- 
vade tlie surrounding tissues, and is likely to appear in the 
roentgenogram as a unilateral infiltrating lesion (Fig 201) 
Two exceptions were found, in wludi tlie r-ray revealed a 
smooth thickening of tlie mediastinum, and a definite diagnosis 
of caranoma was made by axamination of a supraclaxncular 
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glanfl That we do not see more secondarj’^ lesions from the 
esophagus is due to the fact that death ensues before extensive 
metastasis has had time to take place Necrops}' reveals 
metastatic mediastmal glands m a large proportion of cases 



Fig 201 — Carcinoma, sccondarj to carcmoma of the breast 


m vhich the)’ were not sufiSaently enlarged to cast a shadow 
m the roentgenogram 


ABSCESS 

Of the eight patients suffenng with abscess, all had a defi- 
mte histoi^’^ of inflammation, such as respiratoiy infection fol- 
lowed bj' persistent fever and leukoc3’tosis of ^arymg degree, 
and the usual evidences of pyogemc infection It is most im- 
portant to recognize this group because of the cure which may 
be oGered bv surgical means Exploratoiy puncture for pus is 
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vsarranted only after the careful exclusion of other lesions, es- 
pecially aneurjsnis (Figs 202-204) 
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Fig 204 — ^Same as Figure 203, after operation and recoven of patient 


TtJBERCDI.OUS GLANDS 

Ther^ were four patients with tuberculous glands of the 
medi astinum The x-ray shadows were uniformly bilateral, 
and m each case cemcal glands of an mflanunator}' diaracter 
had been present for two > ears or more Remo^•al of a cenical 
gland afforded a means of diagnosis m three cases, while m the 
fourth this procedure was considered urmecessatj* because of 
the presence of a discharging smus of long standing In the 
last case, the patient also had actl^e puhnonarj- tuberculosis 
Two cases of inflammatory' mediastmal glands which pomted 
m the suprasternal notch were obseryed One case was defi- 
mtely tuberculous, and broke down to smus formation The 
nature of the second lesion, which remamed as a hard inflam- 
matory- mass for several months yyas obscure The last com- 
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mumcation from this patient asserted that tlie mediastinal 
shadow had completely disappeared 

LYMPHATIC LEUKEMIA 

It IS interesting to note that in the senes of cases reviewed, 
l 3 nnphatic leulvemia w as as frequent an in\ ader of the medias- 
tinum as was tuberculosis, there being four cases of each The 
■r-ray shadows in the former were bilateral (Fig 205), and di- 



ng 205 — Lj inphitic IcuJ cmn 


agnosis was apparent by differential blood count One patient 
had marked pressure symptoms 

SYPHILITIC MEDIASTIKITIS 

Giffin has pointed out that it is important to be on the alert 
for cases of syphihUc mcdiasUniUs, as this lesion is amenable 
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to treatment He reports five cases in which the Wassermann 
reaction was positive There were definite signs of pressure in 
all, such as cough, dyspnea or pain, and in two there was vascular 
obstruction Four patients improved following treatment for 
^’phihs, the fifth refusmg to ronam for obsen’ation The two 
patients m the present sun'ey had positive Wassermann reac- 
tions, and responded favorably' to treatment The diagnosis 
of syphihtic mediastmitis should not be consdered proved un- 
less the patient improves and the »-ray shadow disappears or 
is defimtely' reduced foUowmg treatment for sy^ihilis The two 
cases of sarcoma were both secondary' to pre\'iously' proved 
sarcomas of the testicles, hence the diagnosis was apparent 

POTT'S DISEASE 

Abscess of Pott’s disease was found to be responsible for 
two mediastinal shadows m the senes In each case the diag- 
nosis was simple because of typical symptoms of tuberculosis 
of the vertebrse This condition should be borne m mmd m all 
abnormal «-ray findings, and the characteristic ^anptoms of 
the disease are not always present 

ENLARGED THTAIDS 

The case of enlarged thymus in an adult deserves special 
mention The patient was twenty-four years of age, and had 
had vascular obstruction m the mediastinum, mcludmg stndor, 
cy'anosis, and dy’spnea for four months No glands were avail- 
able for biopsy, and a tentative diagnosis of lymphosarcoma 
was made, as this seemed the most probable lesion The pa- 
tient died suddenly the day after registration, and necropsy* re- 
vealed an enormous thymus gland Microscopic study failed 
to show any* ev'idence of mahgnancy*, and it is difficult to under- 
stand why* the gland should produce ^mptoms of obstruction, 
and cause death within a penod of four months 

BEHIGK TUMORS 

Aside from the smgle case of mediastinal hpoma which is 
reported in detail by Lemon in this volume, no bemgn tumors 
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were encountered in this senes Twro dermoid Qsts hnve been 
reported prcMousIy, the dew to the diagnosis in each case being 
the coughing up of hair Although these tumors are dassiiied 
histologically as benign, thej’ are chnically mahgnant because 
of their anatonuc position, usually pro\Tng fatal This is de- 
monstrable by Lemon’s case of hpoma 

SUMMARY 

Accurate differential diagnosis of diseases of the mediasti- 
num is most important, as it is in some instances the means of 
efifectmg a cure or at least of prolonging life x-Ray treatment 
of lymphoma and leukemia may add months or years to tlie 
patient’s life, and treatment for syphihs, and surgery for inflam- 
matory lesions may afford complete cure in such cases 

The more important procedures which were follow ed routmely 
in makmg a differential diagnosis chmcally, m 158 cases in which 
a-ray examination mdicated the presence of mediastinal disease 
are (1) fluoroscopy for expansile pulsation, (2) careful scardi 
for glands elsewhere, that a biopsy may give mformation witli 
regard to the nature of the ongmal tumor, (3) a painstaking 
historj', espeaally to chat the possibility of inflammation or 
sjTJhihs, (4) Wassermann test, (5) leukocyte and differential 
count to rule out leukemia and inflammatorj conditions, (6) 
exploratorj’’ puncture, whidi should not be done as a routine, 
caution being exerased lest an aneurysm be punctured (punc- 
ture has a definite place, how ever, and often leads to a diagnosis), 
and (7) careful physical examination for signs of inlrathoracic 
pressure 

Although this general scheme may be followed, it is often 
extremely difiicult to ascertain the exact nature of the disease 
It IS sometimes neccssaiy to obser\c the patient for weeks, for 
example, while awaiting results from antis>T5hiIitic or x-ray 
treatment Search for enlarged glands should also be made 
from time to time The r-ray picture may reveal charactenslics 
of certain tumors Sometimes we maj exhaust all the means at 
our disposal and still be unable to diflcrcnliatc accurately until 
necropsy 
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The case reported here is, so far as I can ascertain, the first 
case of hpoma of the mediastinum to be correctlj' diagnosed 
during the hfe of the patient except by surgical exploration of 
the chest \rall The patient has recently died, and the diagnosis, 
which was made two 5'eais ago, was verified at necrops}*^ I will, 
therefore, renew the procedures which led to the correct diag- 
nosis 

The patient, a man aged fortA--six 3-ears, came to the Chmc 
July 10, 1922 One of his brothers had died from pulmonary 
tuberculosis at the age of thirt3'^-eight 3-ears His father had 
died from pentomtis at the age of fort3--four 3-ears, and his 
mother from carcmoma of the stomach at the age of sixtj-- 
se^ en years One brother died from t3’phoid fei-er, three other 
brothers are hiung and m good health The patient was married 
when he was twent3’-seven, and has had seven children His 
wife IS in good health, and has never had a miscamage, a sig- 
nificant fact when linked with a personal histor3- entird3*’ free 
from an3' lenereal tamt The presence of tuberculosis in the 
family histoi3-, and the absence of ^hihs in the personal his- 
tor3’- are significant, as these two diseases must alwa3’s be borne 
in nund b3' the chmaan m makmg a diagnostic surv^- 

The patient said that, on the whole, he had been health3- 
He had had diphtheria and scarlet fever as a child, t3-phoid 
fever when twent3', and influenza dunng the epidemic of 1921 
He had had a hemorrhoidectom3-, and a nght orchidectom3- 
The latter was the result of pain and swdhng of the right tesbde 
subsequent to traumatism a 3 ear before The pathologist re- 
ported that the tissue was non-mahgnant Had this report 
been different, a distmct rdaUonship would hai e been estabhshed 
between the testicular lesion and the present thoraac disease 
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It IS well to remember that the testicle js descended out of the 
bod}' caMty, but that metastasis from mahgnant processes 
withm it takes place in the region of its origin, and affects the 
juxta-aortic glands, from ■vihich the disease may spread upward 
and involve the thoraac 13 'mph nodes 

The patient came for exammation mamly because of two 
complaints, dyspnea of five years’ duration, and swelling or 
tumor of the left supraclavicular fossa of eighteen montlis’ 
duration He said that the dyspnea was only troublesome on 
exertion, and was not progressing He had been in acti\c work 
up to the time of his exammation here, the degree of d}'spnea 
only shghtly interfermg with his duties as a mmister He had 
consulted his physiaan eighteen months before coming to the 
Clinic, at the time when he first noticed the enlargement of the 
neck The tumor seemed to be more nearly m the middle hne 
of the neck, it w’as considered to be an enlargement of the thy- 
roid and was so treated Apparent improvement followed, botli 
m the size of the tumor and the degree of dyspnea Smcc that 
time, the tumor had apparently moved from its central position 
to the left, until it occupied a large part of the left supraclavicular 
fossa 

Four days before conung to the Alayo Clinic, the patient 
had a severe parox}'sm of coughmg, followed by a hemorrhage 
of a cupful of bright red blood This was the only appearance 
of blood, cough had not been a disturbing sjTnptom at any 
time There had been no fever, no loss of w eight or of strcngtli, 
no anorexia and no prunbs Tlie general health was excellent, 
and body functions normal 

After taking the history the symptoms were considered 
It IS not neccssaiy to attempt a discussion of all the conditions 
in which d}'spnea is a predominant feature Only those con- 
ditions that can be of long standing, and arc compatible mth 
%igorous health bear on this case At the Mayo Clinic, pa- 
tients with long standing, but notsc\ere, dyspnea, usually suffer 
from one of the followmg conditions (I) cardiac disease, (2) 
phthisis, (3) chronic bronchitis and cmphy=cma, (4) dironic 
nephritis, (5) pulmonary fibrosis-pneumonokoniosis, (6) asthma. 
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and (7) space-occup3nng masses ■within the thorax (tumors, 
aneurysm, pericardial effusions, and tumors or effusions withm 
the abdomen causmg elevation of the diaphragm) 

The term “dyspnea” is apphed to many types and degrees 
of shortness of breath, from that experienced by the obese, to 
the severe, non-e^ansile type m cases in ■which the lung is im- 
permeable to air, so that the chest is ele^vated, but the limg 
does not expand Non-expansfle dyspnea is seen m cases of 
acute pneumothorax, m those of emphysema when the lung 
is already m a state of inspiration and distended to its capaaty, 
in cases of pleural efiuaons, adheaons, or m pulmonary fibro^ 
which IS comparable to, and usually assoaated ■with, emph5'sema 

Table 1 

CLASSIFICATION OF SYMPTOMS COMMON TO INCREASED 

PRESSURE 

Compression of veins 

Supenor vena cava Cyanosis, Iividity of face 
Suffusion of conjunctiva 
Prommence and stanng of eyes. 

Edema of face and neck, upper thorax and arms 
Distention and dilatation of superficial veins of 
face, neck, and upper part of bod>, indudmg 
mammary and supenor epigastnc vems. 
Headache, vertigo, epistaxis, tinnitus, deafness, 
visual disturbances, somnolence 

Vena aej-gos major Dilated mteicostal veins, especiallj right-sided 
Right hydrothorax 
Pencardial effuaon 

Infenor vena cava Edema of lower body and legs 

Albuminuna-asates-hepatic congestion 
Dilated superficial vessels of lower part of bodj 

Right pulmonaiy veins H j drothorax and lung collapse 

Compression of arteries 

Aorta and its branches Inequahtj of pulse, cspeciallj subclavian 
Alteratian of pulsation m carotids 
Engorgement of left side of heart. 

Pallor, giddmcss, and anginal pams. 

Pulmonarj artery Cj^inosis 

Engorgement of nght side of heart 
Cardiac decompensation 


vox. S— 79 
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Compression of air passages 

Trachea Stndor, djspnci, usuallv inspiratory couRh, suf 

focntion 

Hcniopt>’sis, bronchorrhea 
Bronclii Cdtigh 

rank} aCration of portion of Fungs wafFi resulting 
findings common to atelectasis 

Compression of tubes and ducts 

Esophagus D}‘sphagia, transient, if due to pressure of nenrs 

Thoracic duct Emaciation, chylothorav, chylano ascites 

Compression of heart and pericardium 

Displacement donnwaird 
Effusion 

Irregular heart action arh>thmia 
Non-expansilc pulsation 

Compression of nerves 


Vagus 

Irregular heart action, slowing, syncope 

Vomiting, dysphagia, coughing, often simulating 
whooping cough or asthma 

Inferior lai} ngeal 

Paralysis of post cricoarytenoid muscle with 
stndor, gander cough, dyspnea 

S} mpathetic 

Irregular pupils, dilated w-ith irritation, con 
tracted with paralvsi‘i 

Flushing of face, pallor, imihtcnl sweating 

Phrenic nen’cs 

Unilateral paralysis of diaphragm 

Shoulder pain 

Hiccup 

Intercostal 

Xcuralgia along course of neraars 


of sternum and spine 

Bulging, substemal pam, girdle sensation 
Erosion 

Erosion of witebrc sensorj and motor disturb- 
ances bclon Ic\ el 
Paraplegia 

Inspiratory dyspnea witli obstruction causes an overex 
pansion of the upper dicst and a recession of tlic lower It ii. 
usually urgent and of short duration AATictlicr tlic obstruction 
IS due to an intrabronchial or an cxtrabronchial lesion, tlie more 
nearly it is placed to the larynx, tlic more probable is its as- 
soaation inth stndor This is an important consideration, cs- 


Compression 

Sternum 

Spine 
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peaally in the localization of tumors of vanous character that 
may produce other signs of bronchostenosis Inspiratoiy d3^nea 
'Without obstruction simply humes thoraac movements, and 
may be of varying mtenaty Eixpiratory d3?spnea is pathog- 
nomomc of asthma, and of the asthmatic manifestations of 
emphysema, espedally "when combined with chrome bronchitis 
The patient’s dyspnea, which ■was of the inspiratory type 
•without evidence of obstruction, was never urgent and mi^t 
have been due to any of the diseases mentioned, except asthma 
The facts obtamed durmg physical exanunabon, and discussed 
later, were necessary to place responsibihty for this gmiptom 
The significance of hemoptysis m a given case always ments 
careful considerabon Cabot quotes statisbes from the German 
army that place m order of frequency the following causes of 
hemoptysis among soldiers* tuberculosis, trauma, pneumonia, 
heart disease, bronchiectasis, infiuenza, syphilis, abscess and 
gangrene of the lung, hydatid cysts, and imtatmg fumes In 
his own erpenence, in dvil practice, the order of frequency is 
as follows tuberculosis, imtral disease (unspecified causes), 
pulmonary thrombosis or embolism, pulmonary abscess or 
gangrene, bronchiectasis, pneumonia, aneuiysm, trauma, and 
neoplasm This list is more nearly m keeping ■with my o'wn ex- 
perience In chrome condibons such as mediasbnal hpoma, one 
may expect the follo'wmg diseases to be responsible for hemop- 
tysis tuberculosis, heart disease (mibal endocarditis), from 
unspecified causes, chronic suppurabve pulmonary disease, in- 
dudmg abscess and bronchiectasis, pneumonokomosis, neoplasm 
and aneuiysm It is endent from these lists, and from more 
complete ones by French, that tuberculosis is the most impor- 
tant factor m produang hemoptysis In "view of the family 
history of this pabent, the suddenness of the onset of hemor- 
rhage, and the history of long-conbnued although moderate 
dyspnea, the exanunabon will necessarily be directed to'ward 
the end of provmg -with certamty whether or not tuberculosis 
alone could be the explanabon It is equally important, how- 
ever, to note that the usual accompaniments of tubercular 
acbvity are wanbng, the pabent’s fundamental funebons are 
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undisturbed, his weight, strcngtli, and temperature arc normal, 
his nervous system is unaffected, and he has so httle cough and 
sputum that they 'nere not mentioned by hun as symptoms 
These are the weak points m the suggestion that tuberculosis 
might be responsible for his illness 

During the last eighteen months, a tumor had developed, 
and occupied the supradawcular fossa Such a tumor is alwa}’s 
important, because in that location it usually mdicatcs the ex- 
istence of mahgnancy below the diapliragm 

Physical examination — The patient was a large man, al- 
though not obese, he weighed 221 pounds, his normal weight, 
and was six feet taU A soft, clasbc semifluctuant tumor, about 
5 cm in diameter, lay in the left supraclavicular fossa, and in 
the nght were what appeared to be hard and enlarged l 3 'mph 
nodes, only one of which, however, seemed of great consequence 
iMediastinal dulness was mcreased to the nght, and tlie heart 
appeared to be displaced toward the left Bronchophonj' was 
heard over this area of mcreased dulness, but there was no sug- 
gestion of a bulging of tlie chest wall, no espansilc pulsation, 
and no evidence of diastohc shock on palpation DTspinc’s 
sign was marked Another important negative sign was the 
lack of congestion and cyanosis of the neck and face, when Uie 
patient assumed a stoopmg posture Very distant breatli sounds 
were heard over the whole right side of tlie dicst, with diminished 
respirator} excursion on Uiat side The expiratoi} sounds heard 
over the riglit chest, posteriori} , w ere harsh and prolonged, and 
unaccompanied by adventitious sounds There was a well 
marked network of enlarged veins at the hne of attachment of 
the diaphragm Examination of other parts of the body failed 
to reveal evidence of disease 

The urinalysis was normal, also the blood count, in both 
diEcrcntial count and numbers of leukocytes, and tlie liemo- 
globm percentage and number of er}'tliroc}'tes were well wnthin 
normal limits The Wassennann reaction was negaUve This 
confirmed the onginal opinion tliat s}'phihs could not properly 
be considered a factor Exammation of the nose, throat, and 
larynx failed to reveal diagnostic cxndcncc Witli clmical findings 
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SO suggesbve as those in this case, an examination of the lanmx 
IS espeaally valuable to detenmne the mtegnty of the two re- 
current larjTigeal nerves ^-ray exammation of the chest re- 
vealed a large, lobulated mediastinal tumor, extendmg into the 
nght side, this suggested the possibihtj’ of a l 5 -mphosarcoma 
The esophagus was displaced toward the left 

Having detemuned that the fundamental cause is a medi- 
astinal tumor, the next step is to detenmne its character This 
tumor could not be inflammatorj', because of the pauaty of 
symptoms, their long continuance, and the absence of laboratory 
confirmation Table 1 is a bnef outlme of the sjTnptoms which 
may arise from a tumor m this region It represents my own 
expenence mth more than 100 mediastinal tumors, and the ex- 
penence of others, as reported m the literature The s 3 Tnptoms 
are, of course, numerous, because of the manj' important struc- 
tures that pass through the narrow confines of the mediastinum, 
hounded as it is on two surfaces bj' unjielding bony va ils 
Laterally, there is more space a\ailable, and consequently* tu- 
mors not directly confined to the middle hne are less prone to 
produce symptoms \Miat actually happens has been clearly 
shown by Gaarde (p 1236) Two facts stand out namely, the 
amount of pressure needed before symptoms appear, and the 
pauaty of symiptoms in many cases of large tumors, a fact noted 
hi Dojle and myself when studjung Hodgkin’s disease 

In the effort to determine the nature of this tumor, v e have 
recourse to a surgical procedure whidi will often jneld diag- 
nostic eiidence when the lungs and mediastinum are invohed 
The lymph node in the right supracla\ncular fossa is the com- 
mon site of metastatic imolvement from these organs, and 
therefore a biopsy report is essential Accordmgly*, July’' 13, 
1922, what appeared to be a lymph node was removed from the 
nght supracla^^cular fossa This was reported by* the pathologist 
to be osteochondrolipoma July* 17, tlie tumor from the left 
suprada^^cula^ fossa was remo^ cd, and was found to be a simple 
hpoma Neither of these tumors seemed to be connected, by 
digitations or otherwise, mth the tissues of the mediastinum 
Thus, the remo\’al of supradavicular nodes was disappomting 
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m that the}’ did not reveal the exact character of the intta- 
thoraac tumor However, this ewdence became valuable when 
assoaatcd wntli the facts that, although not really obese, the 
patient weighed 221 pounds, that his complamt w*as of longer 
standmg than is usual in cases of mediastinal tumor, and that 
he had two bemgn tumors, both lipomatous in structure In- 
asmuch as it IS known that lipoma becomes lobulatcd, the opin- 
ion that the large lobulatcd mediastinal mass was bemgn and a 
lipoma was strengthened Accordmgly, a diagnosis of lipoma 
of tlie mediastinum was made, and tlie patient treated b} 
radiotherapy, and allowed to return to his home This was two 
years ago As time passed, more senous manifestations of press- 
ure appeared The patient's ph 3 ’siaan reported tliat compression 
of the veins became manifest wntli distinct Q'anosis of the lips 
during seizures of paroxj'smal coughing, altliough no cndcncc 
of Stokes’ collar appeared The \eins on the upper part of the 
body and the epigastnum became distinctly dilated, and head- 
ache, occasional vertigo, and a deaded somnolence developed 
The right lung, which prenously had given evidence onlj of 
bronchostenosis, became more and more collapsed, altliough 
no effusion w as found at any time Later the dyspnea ga\ e place 
to marked air hunger, and the patient W'as \ei 3 ’ cjanotic The 
dyspnea was ciudentlj both mspiratoiw’ and axpiralorj’, and 
the breath sounds were associated with asthmatic adicntitious 
sounds Only shght hemoptysis recurred, but there was a de- 
aded bronchorrhea, ciidenth an imtation resulting from press- 
ure on tlie bronchi Dunng the last fen montlis of illness, the 
patient had intermittent attacks of x erj Molcnt coughing, last- 
ing for one to many hours, jet the left lung remained well 
aerated Tlie right lung was poorly aerated at all times 

Death occurred in Januan% 1924 Nccropsj was performed 
and I quote from Dr Leach’s letter "The tumor of tlic medias- 
tinum at tlie time of nccrops}' was larger tlian a quart cup, 
firmly adherent to the trachea, aorta and bronchi of the nght 
lung It had expanded into tlie nght chest cant) , compressing 
the nght lung to the extent tliat little air could pass into the 
lung The tumor was removed and sections sent to laboratories 
Reports confirmed the dinical diagnosis of a hpoma ” 
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DISCUSSION 

I diall not attempt to revierr the hterature, but am append- 
ing as complete a bibhography as I have been able to compile 
The cases of hpoma descnbed by Fitz, Kronlem, Cruveilhier, 
Ewing, and Leopold are perhaps the most mteresting m the 
hterature 

Regmald H Fitz’ report, m which he shows the route by 
which hpomas maj' reach the mtrapleural space, deserves speaal 
mention These hpomas develop from the subpleural fat or 
from the subpentoneal fat, forcmg upward through the diaph- 
ragm Other cases are mentioned, whidi show that the fatty 
digitations may proceed downward from the neck mto the 
thoraac cavitj’’, or may ongmate from the fat withm the medias- 
tmum itself . The case under consideration seems to belong 
to the latter group That such tumors may point outwardl}’- 
seems authenticated, and ma)' esplam the fact that fatty tu- 
mors as well as those of other character may he both without 
and withm the chest, connected by a narrowed isthmus of tissue 
proceedmg through the thoraac w'all 
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SYMPTOMS AND DIAGNOSIS OF NONTUBERCDLOUS 
PULMONARY SUPPURATION 

H Milton Conner 


Under “nontuberculous pulmonary suppuration” I shall in- 
dude all nontuberculous diseases m wbich the chief symptoms 
are cough and the eiqpectoration of purulent sputum (1) pul- 
monary abscess and gangrene, (2) bronchiectasis, mdudmg 
putnd brondubs or fetid bronchitis, (3) nontuberculous infec- 
tion of the lung (Hamman and Wolman, and others), and (4) 
mycotic infections of the lung (actinomycosis, blastom 3 -cosis, 
sporotnchosis, cocadioidal granuloma, and aspergillosis) Smce 
emp 3 'ema results m excessive expectoration onl 3 ’’ when there is 
rupture into a bronchus, the condition ■will not be mduded 

PULMONARY ABSCESS AND GANGRENE 
The etiologic and pathologic features of these two conditions 
may well be discussed together, because the Ime of distinction 
IS very \’ague, and because they usuall 3 '' cannot be separated 
s3Tnptoraatically, not even at necrop^ The essential differ- 
ence seems to be the predominance of putrefactive organisms 
m gangrene The chief determuimg factor appears to be that 
patients with poor general resistance seem more hkety to 
devdop gangrene The chief differential features of gangrene, 
climcally, are the almost mdescnbabte fetor of the sputum and 
breath, and the extreme and usuaU 3 ’' fatal illness 

Former^, abscess seemed to follow lobar pneumonia in the 
greater number of cases, but recentl 3 ' the postoperative abscess, 
espeaalh* that follo'wing tonsillectom 3 ’’ under ether, seems the 
most common m some dimes ^^^h^ttemore found that 61 per 
cent of eighty'-SLX cases at tlie Massachusetts General Hospital 

*257 
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followed operations under general anesthesia, uhile 40 per 
cent followed tonsillectomy In his series, brondiopneumonia 
was a frequent precursor, thirteen of his cases having this ongin 
while only two followed lobar pneumonia Lemon, in a report 
of eightj'-one cases from the IMayo Clmic, gives as causes 
pneumonia m thirty-one cases, colds, grippe, pleun^’’, fj’phoid, 



F>g 206 — Abscess of the ncht lowir loJd Note caMt\ rcprc'tnlctJ b\ 
im of dicrei'cd den'itj 

measles, and scarlet feier in nineteen, operations, capeciall} 
extraction of teeth, and tonsillcctomj , performed clsculicrc, 
under general anesthesia in sc\cntccn, trauma in tvo, and un- 
knonm m twche Wessler, in 100 cases, found twenty -one fol- 
lowing tonsillcctom} , fi\c following other operations, and thirty- 
se\en following pneumonia Twenty-one were 01 insidious 
ongin (colds, gnppe, and so forth), and fifteen were due to ^an- 
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ous other causes One of the cases in the Mayo Chnic developed 
ten years after the entrance of a piece of wood into the lung by 
injurj' of the chest waU At ojieration, the splinter measuring 
about 2 5 by 0 5 cm was found m the abscess 

Vanous organisms are found, streptococci, pneumococa, 
fusifonn baalh, and spirilla, bang the most common 



Fig 207 — Abscess of the nght upper lobe Note ca\it\ immediatcl\ below 
da\icle, and straight line representing interlobar pleuns\ 

In considermg the vanous senes of cases, it is found that m 
general, abscesses of the lower lobe (Fig 206) are twice as com- 
mon as of the upper (Fig 207), except those followmg operation 
under general anesthesia, when the reverse is true Abscesses 
are also approxunatelj* twice as common on the nght side as 
on the left Lemon gl^ es the following locations Upper lobe 
fifteen cases low cr lobe fort} -fi\ e cases middle lobe eight cases 
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He summarized Walter’s, Wessler’s, Noms and Landis’, and 
his own senes, and found a total of eighty-six cases in the upper 
lobe, 192 m the lower lobe, and fourteen in the middle lobe 
Wessler gives the location as follows. Aspiration abscess, upper 
lobe eighteen, lower lobe mne, and middle lobe one, nonaspira- 
tion abscess, upper lobe twenty-four, lower lobe forty-four, and 
middle lobe three In Whittemore’s senes, fortj -three ab- 
scesses •were in the upper lobe, and twenty-nine in tlic lower. 
If of embohc origm, the abscesses are almost always multiple, 
and are scattered in vanous areas m both lungs * 

Aschner has shown that abscesses following operation under 
general anesthesia usually are, m reahty, bronchicctatic abscesses 
In any cases m which respiratory tract s}'mptoms follow opera- 
tion, espeaally tonsillectomy under general anestliesia, a de- 
velopmg abscess should be suspected c\cn though sjTnptoms 
and signs, and r-ray examination point to bronchopneumonia 
So far as can be determmed, abscess of the lung has followed 
tonsillectomy under local anesthesia only once at the Majo 
Chmc dunng a penod m which more than 20,000 tonsillectomies 
were performed 

The cases followmg pneumonia, colds, gnppe, and so forth, 
are more difficult to diagnose The persistence of cough, fever, 
and expectoration after the normal time for the subsidence of 
the pneumonia should at once avdte suspiaon of abscess or 
empyema, smcc almost all cases of so-called unresoKed pneu- 
moma eventually prove to be one or the other of these Cough 
and expectoration developing m the course of septicemia, 
middle car disease, endocarditis, and so forth, should excite 
suspicion of embohc abscess of the lung Cough is always 
present, and one of the chief symptoms In the postoperative 
cases, it usually begms a few daj'S after operation, and gradually 

• Since It IS non quite Rcncnilb conceded tint abscesses follow mg opera- 
tion under a geneni anesthetic ire due to aspintion of infected matcnal 
during narcosis, one would expect them to be most common in the lower 
lobes, since the tcndcnc> would be to aspirate in the line of the mam air 
current, which is downw-ird \\Tiittcmorc explains the greater incidence 
in the upper lobe as a result of the cough which follows aspiration, forcing 
the material into the bronchus leading to the upper lobe 
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inaeases Wesder has found that the fetid e^ectoration al- 
most mvariably begins thirteen or fourteen days after the 
operation, but my esperience does not entirely comade •with 
his At first the cough is nonproductive Purulent sputum 
gradually increases in amount and often becomes fetid Usualty 
a large amoimt is eiqiectorated suddenly, after a -violent coughing 
spell irhen somethmg seems to break As much as a pmt of 
purulent, often ■very foul, sometunes sweet material, ma}’- be 
coughed up at one time The sputum then decreases in amount 
Recovery may occur, or the same ^ndrome may recur Often 
a considerable amount of sputum is expectorated dailj’- for 
months or years The sputum may be blood-tinged or a 
frank hemorrhage may occur. Tuberculosis bacilh are absent, 
and elastic tissue fibers are often found, e^eciall}’’ if the abscess 
is recent However, my ^penence is that elastic fibers are 
found m only about half the cases, Whittemore finds them m 
one-third 

Pam often is not present, but occasionally may be severe on 
account of the accompanymg pleurisy There usually is tender- 
ness over the affected area if it extends to the pleura Fever 
generally is lugh and intermittent m type until rupture occurs, 
and much lower afterward There usually is shght fever, espe- 
aall} in the afternoon, even in the chrome cases Chills and 
sweats, especially before rupture of the abscess, general failure, 
anoreida, loss of strength and -weight, and anemia of -varying 
degree are often present Hi the acute stage the patient generally 
IS very sidt, while m the chronic stage he usuall}'- does not have 
the good general health ordinarily found m cases of bronchiectasis 
In general the physical signs -will depend on the location and 
stage of the process In the acute case the patient looks very 
lU, often is dj-spneic, has a rapid respiration, sweating, hectic 
Audi, and diminished expansion of the affected side In the 
chrome stage the clubbed fingers are the most ob-vious sign 
There is diminished expansion of the affected side, marked if 
fibrosis IS extensive The fibrosis may also result m di^lace- 
ment of the heart to-wurd the diseased side Often the trachea 
IS smularly displaced, and m marked fibrosis a scohosis results 



1262 


H MILTON COKfOTR 


with the convexity toward the sound side In tlie stage of con- 
sohdation the signs on palpation are indistinguishable from 
those of brondiopneunionia with its increased fremitus If a 
ca\aty is present after rupture the fremitus is likely to be in- 
creased, w’hile if the canty is full of sputum the fremitus ma} 
be much reduced If the bronclius is plugged, tlie fremitus 
wiU be absent Diminished expansion of tlie affected side is 
also shown by palpation I<emon says “I have alwa}^ insisted 
on the value of palpation with the finger-tip between the nbs 
as a localizing measure in cases in which it is difficult or impos 
sible to find the abscess by x-ray or physical examination In 
cases in which the abscess is demonstrated by r-ray, tJic area 
mapped out by finger palpation corresponds almost cxactlj ” 

In the stage of consohdation there maj' be impau'cd resonance 
or dulncss on percussion, while if there is a large emptv canty, 
there may be tympany or cracked-pot resonance If the cavity 
IS full, percussion may yield tlie same findmgs as m tlie stage of 
consolidation In the stage of consohdation Uie auscultatorj 
signs will be those of a bronchopneumonia witli its bronchial 
breathing, increased vocal resonance and whispered xoicc 
Moist rales may be present If the bronchus is plugged, tlierc 
will be diminished \ocal resonance, and lessened or absent 
breath sounds If a cavity is empty and of suffiaent sire, there 
may be amphoric or cavernous breathing and consonating rules 
In the “silent” cases tlie patient should always be asked to 
cough Tlie expectoration of sputum will often bring out true 
signs of a cavity The «-rav is one of the most xaluable means 
of diagnosis Often, however, tlie picture will be indislinguish 
able from that of pneumoma, locahzed empjema, bronchiec- 
tasis, or occasionally from a mahgnancj' of the lung or pleura 
Die typical picture is that of a caxity, with or without a fluid 
level surrounded by an area of consolidation Leukocytosis is 
usuall} present at any stage Anemia of var>ing grade exists 
Die mam diagnostic points in cases of abscess of the lung 
are the sudden expectoration of purulent material by a patient 
acutely lU following an operation, cspeciallj of the ton-^ilc under 
general anesthesia or following pneumonia, the clubbed fingers, 
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leuLocj'tosis, elastic tissue in the sputum, and the x-ray finding s 
The condition must be distmguished from bronchiectasis, rup- 
tured empyema, tuberculosis mahgnancy of the limg or pleura, 
bronchopneumoma, nontuberculous infection of the lung, actmo- 
mycosis, blastomycosis, sporotndiosis, coccididoial granuloma 
aspergillosis, and abscess of neighboring organs or pericardial 
empyema ruptured into the lung, or ruptured infected dermoid 
q.-£t (dmicaHy an abscess) 

Bronchiectasis may be distinguished bj* its longer histoij*, 
gradual onset, sh^t iUness, httle or no fever, greater tendency 
to be confined to the bases and to be bilateral, more diffuse 
distribution, httle or absent leukocj’tosis, absence of elastic 
tissue, and the x-ray picture. 

Empyema ruptured mto a brondius differs in the greater 
pam, former agns of fluid, evidences of thickened pleura, usual 
absence of elastic tissue, and the x-ray findings Encapsulated 
empj’ema ruptured into a brondius ma}’- be distmguished by 
the greater pain, if the condition is not mterlobar, the location 
of the lesion, penpherallj-, mediastinally, or between the lung 
and diaphragm, or m one of the mterlobar fissures; the usual 
absence of elastic tissue m the sputum, and the ar-raj' findings 
If the empyema is interlobar, the ar-ray signs maj' be mdis- 
tmguishable except by the location of the lesion m one of the 
fissures Even then it may be only a good guess (Fig 20S) 
Tuberaflosis may be differentiated bj- the longer illness be- 
fore profuse expectoration b^an, the tendency- to be bilateral 
m almost all cases, with profuse expectoration, the greater 
tendenci' to location m the upper half of the lungs, the x-ray 
findings, and, most important, the presence of the tuberculosis 
bacillus m the sputum In one case I found great difiaculfy in 
diagnosis smce there was no precedmg pneumoma or operation 
The lesion was located m the upper lobe, the signs of a cavitj* 
were typical, and there were frequent v ery large hemorrhages, 
necessitatmg transfusion The absence of tuberculosis bacilh 
in many specmiens of sputum, the acute onset, and the recover}' 
of the patient, made the diagnosis of abscess seem warranted 
Mahgnancj* of the lung or pleura rarely leads to the expec- 
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toration of large quantities of pus unless there is a softening and 
breaking dou n, or pressure on a bronclius, producing bronchiec- 
tasis Under these conditions differentiation may be difficult, 
tlie detection of piece* of tlie tumor in the sputum or the so-called 
malignant cells in the pleural fluid, and also the bloody pleural 
fluid are the best distinguishing features Of course, metastasis 



rig 20s — 4 bsccss of lltc right lime, prob ibl\ in the iiiiihlle IoIk Noti. 
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in tlie supraclaMCuIar region points to inalignancj If an ab- 
scess develops insidiouslj in an agttl jarson ont ‘•lioiild always 
suspect malignancy with necrosis 

Nontubcrculous inlcction of thi lung or so called chronic 
pneumonia of the lower lobe, is distinguished bj its longer 
historj , smaller amount of sputum, lack of sudden expeefora- 


NONTUBERCtTLOUS PUiaiONARY SUPPTTRATION 1265 


tion, absence of elastic tissue in the sputum, the good general 
health of the patient, and the roentgenogram 

Pulmonary actinomycosis, blastomycosis, sporotnchosis, as- 
pergillosis and coccidioidal granuloma, or Cahfonua disease, are 
distinguished mainly b}' the discover^' of the causative orgamsm 
m the sputum I ha^e seen good pathologists mistake coccidi- 




m. - . 


ili.. 
















Fig 209 — Dcmioid c\st in the left mcdnstintim, simuhting Iiing aliscesb 
Note fliiia IcxtI and air biibt le aLoxe 

oidal granuloma for tuberculosis until the cocadioides was found 
in the sections These closeh resemble the blastom} ces " 
The possibility of a ruptured infected dermoid cjst must 
be kept m mmd This maj be distinguished bj- the location 
near the mediastinum, the more circular appearance, and the 
coughmg up of hair One case in the Clinic was mistaken for 
a simple abscess until operation disclosed abundant hair m the 
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cavity In this case the picture of abscess was perfcLt, including 
the roentgenogram and clubbed fingers (Fig 209) If dermoid 
cyst had been suspected the diagnosis could have been made, 
since the patient remembered after the operation that once he had 
coughed up a long hair 


BRONCHIECTASIS 

Bronchiectasis may follow almost any disease which produces 
chronic inflammation of the brondii, chronic cough, and fibrosis 



I 


Fig 210 — Bronchiectasis of the lower half of both lungs 

of the lung or pleura The mechanism of its production is 
much in dispute, but praclicallv all obser\crs are agreed that 
the three conditions mentioned are almost alwajs causati\c 
factors The greater number setm to follow acute bronchitis, 
which bccome> chronic, and influenza Elliott, in a renew of 
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forty cases, found one-half due to brondutis, seven to pleuriqr, 
seven to pneumonia, and three to influenza 

Vanous organisms are found, espeaally the streptococcus, 
pneumococcus, and most of all, the influenza bacillus Certain 
observers feel that the influenza bacillus is almost always respon- 
sible In some cases fusiform bacilh and spirilla, resembimg 
and probably identical with those of Vmcent, have been found 



Fig 211 — Bronchiectasis of the nght base 


Also, a monilia has been obtamed by culture m many cases, but 
I^on, who has been much mterested m this work, is mchned 
to beheve that it is a secondary mvader 

Bronchiectasis is bilateral m about half the cases and is 
usually m the lower lobe (Fig 210) The upper lobe may be 
involved Four of the five cases m the upper lobe, reported 
By McRae and Funk, were accompanied b\*, and probably due 
to tuberculosis 
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The dilatation maj' be saccular (Fig 211 ), cylindrical or /usi- 
fonn, and tlie size \ ancs from a few millimeters to 3 cm or more 

Cough IS the pnncipal s3’mptom, and combmed mth expcc- 
toration is tlie sine qua non of tlie diagnosis It is usually' loose, 
in fact, a so-called loose cough should at once exatc suspiaon 
of bronchiectasis It begins rather insidious!}' after influenza or 
pneumoma, or may be a continuation of tlie cough that has 
accompanied these diseases, or an acute cold It gradually 
increases in intensit)', and is most likely to be present when tlie 
patient changes position, as in going to bed, ansing in tlie 
morning, stooping, and so forth, at •which tunc a large amount 
of sputum is raised 

Expectoration is at first small in amount, but gradually in- 
creases, until enormous amounts are expectorated A pint in 
t^^ enty-four hours is not at all unusual, some patients expectorat- 
ing much more, and others, mucli Jess Large amounts are 
usuall}' expectorated in a short time until tJic casit}’ is emptied, 
when tlie coughing ceases Often at examination a xciy’ large 
amount may be obtained by hax’ing the patient lie o\cr the 
examining table 11101 the head much lower than Uie hips In 
this position onlj' a little coughing will empty the cai'itj of a 
large amount of sputum It is purulent, usually rather thin, 
runs easil}', is yellowish or greenish and often of a very foul 
odor Man}' of these patients arc social outcasts because of 
this fetor One of my patients had a milki white sputum which 
contained an cxccssixc amount of fat This could best be 
explained on the assumption that the inflammation had ex- 
tended through the pleura into the mcdia<;tinum, and that a 
small fistula of the thoracic duct had been established It nia} 
have been due to the breaking dow n of leukoci Its, being chi loid 
rather than ch} lous in-charactcr 

IIic general health usuall} remains good for man} }cars, 
although sooner or later palicnLs often succumli to such con- 
ditions as bronchopneumonia, brain abscess and am.iloid dis- 
ease, resulting directl} or indircctl} from the bronchiectasis 
Feier may occur intermittcnth , but there mai be wtcls or 
months of freedom from it It is usual!} mild unless brontlio- 
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pneumonia has developed, as often happens Chills and sweats 
are uncommon Anemia ma}’’ be present, but is mild Usuall}* 
there is httle loss of u eight and strength Dj'spnea, often asth- 
matic m character, is present to some extent m nearly all w ell- 
devdoped cases Pam in the chest may occur if the condition 
extends to the pleura Vomitmg may occur on account of the 
fetor In the veiy prolonged cases a gradual detenoration with 
partial cardiac failure ma)' de\elop 

Clubbed fingers, and often dubbed toes, may appear withm 
a suipnsmgh' short time after the onset of ^miptoms, and 
somebmes dubbing of the extremity of the nose Occasionally 
there IS no dubbmg If there is considerable fibrosis, there will 
be diminished expansion of the affected side, possibty also a 
displaced heart, and considerable evidence of emphj'sema, such 
as barrel-shaped chest 

Palpabon does not yield much infoimabon unless there are 
large ca^^bes, or marked fibrosis, in such cases, the fremitus 
will be increased 

Percussion will usually cfisdose dulness if the cavities are fidl, 
and may disclose >'aiymg degrees of resonance if the canties are 
empty, and tjunpanj* if the cavities are very large and empty. 
If the lesion is deep-seated, there ma}' be vety httle change 

AuscultaUon, if the cavifaes are full, may show only sup- 
pressed breath sounds and a \mrymg number of coarse and fine 
moist rales espeaaUy with cough, and often sibilant and sonor- 
ous rales Ii the ca\ubes are empty, there may be amphoric 
breathing, bronchophony, whispenng pectoriloquy, the so-called 
^elIed puff, and a varymg number of moist rales, espeaaUy the 
so-caUed consonabng rales If the process is deep, there maj* be 
almost no auscultatoty signs If diffuse, scattered moist and 
dty rales may be the onlj- physical findmg The a-raj* often 
shows the dilated bronchi very cJearly (Fig 211), espeoaUj' m 
the stereoscopic plate, but m some cases, nothing more than an 
mfiltrabon is shown One should always examine the chest be- 
fore and after emptying, to bring out these vanabons, and ar-ray 
evammabon, at first non-diagnosbc, may become diagnosbc if 
repeated when ca^^tles are empbed 
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The spuhim is persistently negative for tuberculosis baalli, 
except in cases associated with tuberculosis 

The mam diagnostic points are the chronic paroxysmal 
cough, usually of years’ duration, profuse, often foul expectora- 
bon, clubbed fingers, and comparatively good general health 
Bronchiectasis must be differentiated from abscess of the 
lung,* ruptured empyema, tuberculosis, bronchopneumoma, 
nontuberculous mfection of the lung, acbnomycosis, blasto- 
mycosis, sporotrichosis, aspergillosis, and cocadioidal granuloma 
of the lung, mahgnanry of the lung or pleura, subphrcnic, he- 
patic, pennephntic or mediastmal abscess, Pott’s abscess of tlie 
spine, or empyema of the pericardium or infected dermoid c\st 
ruptured mto the lung and bronchus 

Ruptured empyema is distinguished by the usual ^nnptoms 
of pleurisy, more acute onset, more severe illness, sudden ex- 
cessive expectoration, leukocytosis, fever, former signs of fluid, 
present signs of thickened pleura, and often of pneumothorax 
or pyopneumothorax and the a-ray findmgs Ruptured localized 
empyema differs in its location at the penphciy, mediastinally, 
between the lung and diaphragm, or in the hne of the mterlobar 
fissures, as shown by the a:-ray or physical findings, the greater 
amount of pam unless the condition is interlobar, the sudden 
rupture, leukocj’’tosis, fever and greater illness 

Tuberculosis is characterized by a more severe illness, pre- 
dominance of signs m the upper lobes, a tendency’ to be bilateral 
in almost all cases in nhidi ©^ctoration is excessive, the pres- 
ence of tuberculosis baalh in the sputum, and usually tlic 
absence of clubbed fingers 

It must be emphasized that bronchiectasis is one of the com- 
mon causes of profuse hemorrhage, and also that marked club- 
bmg of the fingers is seldom found m cases of tuberculosis 
iinlf»<;g bronchiectasis accompanied it 

In nontuberculous infection of the lung, or clironic pneu- 
monia, there is less sputum, lack of fetor, less tendencj to clubbed 
fingers, and the tendency to recurrence rather than continuaUon 
of the condition The same max be said of the other conditions 

• The diffcrenttation from abscess of the lung wns considered under the 
discussion of that disease 
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outlined in the discussion of their differentiation from abscess of 
the lung 

There are cases m which the clinical history is not char- 
actenstic, the phj'sical findings not dear-cut, and the a-raj’^ 
picture doubtful In these cases, abscess, bronchiectasis and 
empyema cannot be distinguished, and may coeiost Chrome 
empyema, with or without fistula, tends to create fibrosis, and 
this with the resultmg cough, ma}' bring on bronchiectasis, 
ako m the process of spontaneous cure of abscess, fibrosis may 
result which, with the cough and the infection of the bronchial 
walk, tends to form bronchiectasis The reverse is ako true 
with bronchiectasis there are prone to be esacerbabons, the 
parenchj-ma ma}* be mfected and abscess develop, or the pleura 
becommg affected, empyema ma 3 ' result In fact, the pleura is 
almost always somewhat affected 

KONTUBERCTJLOtlS INFECTION OF THE LUNG 
I shall discuss only bnefly nontuberculous infecbon of the 
lung, which has been discussed previouslj' bj* Hamman and 
Woltman, Gamn, Lyal and ilonta. Field, and myself In 1921 
I reported tw enly-eight cases Smee then I have obsera^ed man}* 
more cases, but I have not changed the views expressed then 
The chief pomts m the diagnosis of nontuberculous infecbon of 
the lung are (1) cough for a prolonged penod, either constant or 
with esacerbabons, (2) httle depreajibon of general health, (3) 
httle, if any, fever, and if present, mtemuttent, (4) lack of pro- 
gression of the disease, (5) the lesion usually located m the base of 
the lung, and (6) absence of bacilhof tuberculosis m the sputum 
Nontuberculous infection of the lungs may be distingui^ed 
from tuberculous infecbon mamly b}"- the locabon of the lesion 
in the base, bj' the less marked or absent depreaabon m health, 
by lack of progression, and bj' the absence of baalh of tuber- 
culosk Often there is Ieukocj*tosis In at least nme of ten 
cases of tuberculosis, the infecbon is found m the upper lobes 
or apices, while almost the rei erse is true of these cases Re- 
centlj* Rosenblatt reported that, m 1,000 cases of tuberculosis, 
only three were pnmanh m the base of the lung Seventeen of 
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eighteen patients ^\nth basilar lesions, admitted to the Bedford 
Hill Sanitarium with tlie diagnosis of tuberculosis, were found 
to be nontuberculous In this connection, it is well to remember 
the dictum of Brow n that “abnormal phj sical signs at one apex 
should be considered as due to pulmonary tuberculosis until 
prox'cd not to be, while those at the base should be looked upon 
as not tuberculous until definitely prox ed tuberculous ” 

Nontuberculous infection of the lungs is differentiated from 
simple dironic bronchitis b} the fact that chionic bronchitis is 
usualh' generalized, is* often secondan’^ to cardiac or otlier dis- 
ease, has less tendenej* to the production of purulent sputum, 
usualljr does not cause exacerbation of sjTnptoms, with tem- 
perature and usually does not produce leukocytosis ilore- 
oxer, in simple bronchitis, the rAles are predominantlx dij', 
whereas m tins condition they arc predominantly moist 

Bronduectasis max be distinguished from nontuberculous 
infection of tlie lungs bj clubbed fingers, and the more abundant 
foul sputum brought up bx paroxjsms of rough Cough and 
expectoration arc usually markedl} affected by changes of posi- 
tion, sudi as Ixing and stooping The cough in bronduectasis 
IS typically loose and a copious amount of the sputum may be 
produced b) inxcrsion The sputum, if allowed to stand, often 
separates into tlircc laxers Jlicre max be no leukocytosis in 
cases of bronchiectasis 

Brondiopneumonia is usually bilateral, acute, and not re- 
current, xxhereas nontuberculous infection is dironic often uni- 
lateral, and recurrent With bronchopneumonia there arc signs 
of consolidation, while in nontuberculous infection such exn- 
dence is usuallx absent 

MYCOTIC INFECTIONS OF THE LUNG 

The mjcotic infections of the lung, actinomj co-,is, blasto- 
mxcosis, sporotnchosis, aspergillosis, and coccidioidal granuloma 
cannot be discussed at length, but it should be emphasized tint 
in anj pulmonaiy suppuration, their occurrence must be thought 
of, and ruled out bj cxamimlion of the sputum for the specific 
organism 
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From 1916 to 1920 appro'omately 60 000 roentgenographic 
exammations of the chest were made in the Mayo Chnic About 
30,000 of these revealed positive findmgs I renewed these 
plates recentl}’’ and from them selected thirtj'-eight, the fin di n gs 
m which justified their mdusion in the category' of metastasis of 
calaum as it has been descnbed in the hteratiire This low 
incidence of 0 0616 per cent in the diest is in agreement with the 
findings of pathologists The hterature contains data concemmg 
the experimental and pathologic aspects of the condition, but 
I found no reference to roentgenologic studies As none of the 
patients mcluded m this senes died while at the Climc, necropsy 
data are not available 

The lesions seen in the roentgenogram were multiple, mihaij', 
calcified spots, ^'axymg m size from a pin point to two or three 
microns, they were round, discrete and sharp m outhne, were 
distnbuted through both lung fields, seldom were seen above 
the first interspace, and generally were more numerous toward 
the base In number they ^’a^ed from eight to ten large spots 
to a shower of innumerable miharj’’ particles 

In our senes there were twenty-four f64 86 per cent) males, 
and thirteen (35 14 per cent) females, the average age of the 
males was forty-four 3 ’-ears, and of the females forty-eight Two 
of the males had passed the second decade of life, six the third, 
eight the fourth, six the fifth, and two the sixth, of the females 
three had passed the third decade, five the fourth, three the 
fifth, one the sixth, and one the se\enth The majonty were 
from rural distncts Twelve were from Iowa, five from Illinois, 
three from Indiana, two each from Minnesota, Missoun, South 
Dakota and Kansas, and one each from North Dakota, Nebraska, 
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Michigan, Arizona, Colorado, Wyoming, ^^lsconsIn, Ontario, 
and Saskatchewan 

In only one of the cases (Case 1, Fig 212) the roentgen find- 
ings suggested in\ohement of the lung equal to that in the two 
cases m w hich the pathologic findings \\ ere described b3 Harbitz 

Case 1 — \ «omin, aged f(ft\-onc jears, came to the dime in March, 
1918, comphiiiinp of heart trouble and goiter Her general health had been 
poor for clc\cn \cars She bad had htstcrectom} at fortj one for fibromas 



Fig 212 — Miliaia calcification of the lung, showing a perfect shower 
of rounded, sharpK demarcated, opaque areas, no historj of bont destruction, 
but pathologic fesions of gastro intestinal tract and tharoid 

of the uterus Goiter had been noticeable for twcnt> >cars, irritability had 
commenced fiae years before, and loss of wxight and strength one and one 
half >-cars later The grow-th of the goiter had been more rap d in the la*t 
sue months There wns a histor> of gastnc pain two hours after eating 
rcheaaid bj food and In «od 3 , frequent hunger pains at night, soar \-omiti.s 
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with traces of blood, and traces of blood m the stool, intermittently o\-er a 
period of eleven years Three vaara before, attacks of pain had come on in 
the upper abdomen, radiatmg to the nght shoulder, inth vomitmg, belching 
and local soreness Jaundice developed All of the patient’s upper teeth 
had been removed, m the lower teeth there were marked dental canes and 
pyorrhea April 3, 1918, the metabolic rate was +53 The left supenor 
thvroid was divided and ligated April 6, and the vessels were found to be very 
small April IS, a thvroidectomv was performed and the pathologic report 



Fig 213 — Milian calofication in the lung, less profuse than Figure 212 
Note the absence of involvement above the first interspiace 


was “multiple degenerating colloid and fetal adenoma, with very shght 
hypertioph} the weight of the gland was SO gm " April 25, 191S, the meta- 
bolic rate was +11 Five days later, laparotomy was performed, the sur- 
gical findings were “subacute, perforating duodenal ulcer, chronic appen- 
diatis, and chronic catarrhal cholccvstitis (strawbem gallbladder)" Fol- 
lowing this, the metabolic rate reached +25, and there was a gam in weight 
of 8 5 pounds \ clinical diagnosis of m\ ocardial degeneration and fibrilla- 
tion was made at this time Constipation more severe in the last three or 
four vears was present A letter from the patient two vears after opera- 
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tion, stated that her general health was much impro\cd, but that she had 
marked shortness of breath and less than half her normal strength 


Nineteen other roentgenograms were cliaractcnstic of tins 
lesion, but the mihar} calcifications were less numerous (Case 4, 
Fig 213 ), than tliej were in Case 1 The calafication in tlicsc 
mneteen was associated with a wide variety of lesions, in sc\cral 
It would be diflScult to trace a connection between the clinical 
or surgical findings and the calcification The nineteen cases arc 
bnefl\' summarized as follows 


Case 2 — A man, aged thirt}, had Raanaud's disease in the hands 
rheumatic pains, tonsils 2, and piorrhca He had liecn in bed three wa»ks 
with left sided pneumonia two }cars prc\aous1> 

Case 3 — A woman, aged fiftj fiac, had an inoperable carcinoma of the 
breast \ tumor had been remoaed slv■Ja^ars before She also had long- 
standing paainrhca 

Case 4 — A man, aged forta six, had had indefinite stomach trouble for 
SIX or scaain avars Pha steal examination aras ncgatiae 

Case S — \ man, aged thirta-four, had had osteom>clitis of the right 
humerus for six aaaieks He had sustained a fracture of the hip ten a cars 
before, which united without incident 

Case 6 — A man, aged fort}-ftac aaith a duodenal ulcer, had had gastric 
s}niptoms for fifteen a cars He had p>orrhca and dental cants, had su*;- 
taincd a fracture of the neck of the femur with apparent nonunion eighteen 
months before examination, and had a Charcot hip 

Case 7 — A man, aged sixta-onc, had had aortic stenosis, mitral msiiffi 
cicnca, and riecompcnsation for one axjar He also had marled oral sepais 
Case 8 — A man, aged fortj fixa:, had had ostcomjailitis of the rib for 
ten months, als) marked oral sepsis 

Case 9 — \ man, aged fortx two, had emptied a car of cement two iiars 
liefore examination, and two waieks later commenced to cough, expectorating 
small bloodstained “particles of cement" Clinicall> the chest was nega- 
tixa: Operation was performed for epithelioma of the lip 

Case JO — A woman, aged fort> nine, had had intermittent attacks of 
indefinite stomach trouble for thirt> jaars She w-as once free from this com 
plaint for fia-e or six >a:ars She wa* operated on, and cholccx-stitis with 
multiple stones, and multiple luodenal ulcers waire found 

Case IJ — \ man, aged fort} six, had had colhema nodosum for mx 
months, Ht had dental canes and pxorrhea A tonsillcctom> ha J licen per- 
formed two xcars Ixifort 

Case 12— A man, aged sixt>, had had markt-d oral sepsis tonsillitis, 
and angiosarcoma of the soft tissues of tin arm 

Case 13 — \ man agid thirtx «asTn was weal, and had lost strength 
Phssical exaimnation was m-gatne 
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Case 14 — \ nnn, hid timptoms •sinwj'stive of tm*ocardiil 

dcRcnention 

Case 15 — \ nnn, aged fortv-ux, hid infected h\ droncphrosis on the 
left <5 kIl, pnctieilK ill the rcnil mlKlince wns dtstrowd 

Case 16 — \ woniin, iged fort\ lewn, hid ndenomi of the tlnroiJ, 
the enlirecment wts ilight She il«o hid coiiMiKions from unknown cinse 

Case 17 — \ in in, aRwl fort\-four, wis cxaininel, and the flndines were 
ncgiti\e 

Case IS — \ nnn, ORod fifti one, hid hid n<sthniitic atticki for four 
wir>., li«tin«; from one to three wveki He also hid dentil nnti, and slight 
tonillitn There wire no tnl’erculosn Kieilli in the sputum He had hid 
pUiinsj twint\ Bw w in Ik foa 

Case 10 — \ min, aged thirtj , hid hid 1 tumor of the left testicle, said 
to lie sareomi, remowl senn months before There wns nietai-tisis to the 
alKlomcii and chest Constipation hid lx*n niirked 

Case 20 — min, aged fort\ -eight, hid epithehonn of the right side of 
thi hnnx 

In eighteen other plates tliere i\crc a few widelv scattered 
nnliarj’ calcifications (Case 21, Fig 214) whidi we haMi desig- 
nated the “phlehohUi tjpc” on account of their smnlantv in 
mmibers and distribution to the phlcbolitlis so irequcntlj seen 
in the pehic \cssols in roentgenograms made of tlic kidney, 
ureter and bladder areas Those were assoaated witli a w^de 
i.irict\ of lesions m other parts of the bodj , and presented the 
MTiic dilhcultv of correlation as the pretcding senes 

Case 21 — \ winnin, iped si\ti two, hid hid cirnnomi of the cw.um 
and isandmg colon for eighteen months, md clmmic dnrrhei for thrw 

months 

Case 22 — \ wonnn, ageil fifti eight, hid multipli idinomi of the th\- 
reid of forts -four wirs’ duntion 

Cise 23 — \ wxmnn, aged thirts eight, hid multiple, ht morrlngie, 
tihrous md cilcireous, dcgencntinp ndenomi in 1 colloid goiter, ilso mid- 
tipK fihroniMjinis, md chronic cj’stic oOphontis 

Case 24 — \ coal miner, aged thirti thni, hid hid tonsillitis fi\-c s-eirs 
licfoa Constipation wis nther inirkwl lie hid hid itticks of stomich 
troiihli ileiin, stim, and two M.irs Kfore 

Case 25 — \ wonnn, igcd forts four, hid mirfced cholecwtitis, with 
stoiKs in till pilllthddir cs-stic md common ducts She hid hid jiundici 
tlcwn Mirs Kfoa oixrition md acim senn months Kfore The tonsils 
wrn. iniKhritiK nilitpid 

Case 20 — \ nnn igwl Tifti four, hid s\-plulis for oni. \Tir He also 
hid pwrrhc 1 of in idimceil gridi 

Case 27 — \ nnn, igid fifti six ipivirtd chnicilli to hi\i; prmnrj 
camnonn of tin. Iiwr He Ind hid chilK for one \iir md night swxits 
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about c\ er> ten days He had lost streneth, and had been constipated for 
jears There was severe oral sepsis, and the tonsils were slightl> septic. 

Case 28 — A noman, iged fift}>si'c, had duodenal ulcer rc\'ca(cd by the 
a:-ra\ She had had chronic arthritis of the hands fifteen years before Ton> 

sillectomy had been performed, and small tonsils found 

Case 29 — noman, aged forty-four, had moderate pyorrhea She had 
also had rheumatism in the sliouIdcr<i and nccL cieia winter for the last 
four or fi\ c \ ears 



Fig 21-1 —Miliary calcification m the lung, "phlcbolith type" ver^ similar 
in appearance to the phicboliths seen in kidney, ureter, bladder rays 


Case 30 —A man, aged fifty -liaas, had squamous-ccll epithelioma of the 
left cheek (opcriti\c finding), pyorrhea, and had had pneumonia eleven years 
before 

Case 31 — \ man, aged thirty scacn, had had a tumor of the bladder for 
two years 

Case 32— \ man, aged twonty fi\-e, had moderately enlarged toasia 
and a right inguinal bubonocele 

Case 33 — \ man, aged fifty-four, had recurrent carcinoma of the cecum, 
and dental canes 
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Case 34 — A vroman, aged thuty-two, had chronic catarrhal cholecystitis 
(early strawbeny gallbladder), with several stones in the gallbladder The 
pancreas was lobulated and there was marked hepatitis of the liver Numer- 
ous adhesions were found around the appendix at operation, which contamed 
a number of concretions 

Case 3S — A man, aged twenU-six, had old gonorrheal arthritis of the 
nght hip with ankylosis 

Case 36 — A woman, aged seianty, had frequent attacks of tonsillitis 
Seven years before she had mild rheumatic fever for one year 

Case 37 — A woman, aged forty-three, had bilateral ethmoiditis, smu- 
sitis, and multiple combmed pleurisy 

Case 38 — ^A woman, aged thirtj-fonr, had had tonsillectomy four >’ears 
before, and severe influenza sixteen months before. Chronic pleuntis with 
adhesions was evident at exammation 

DISCUSSION 

In considering these cases, the question arises whether or 
not the diseases known to exist were adequate cause of the 
metastasis The majority of the patients had some lesion 
which theoretically could have been an important etiologic 
factor The patients with mahgnancy, tuberculosis, and qqih- 
ilis were all susceptible to lesions of bone even though such 
lesions were not demonstrated However, m the cases m this 
series, m which there were defimte lesions of bone, the lerions 
were of a type and duration that made suffiaent solution of 
calaum to cause the secondary lesion improbable, m the major- 
ity of instances The fact that an overwhelming number of 
patients havmg gastric disorders, arculatoiy^ disturbances, 
lesions of the kidney, alterations of the thyroid and other internal 
secretions, and impairment of the excretory functions did not 
develop calaum metastasis, makes me doubtful of this hjqioth- 
esis with regard to the latter The fact that the majonty of the 
patients came from rural districts, m which the ralriiiTw con_ 
tent of the water was known to be high, suggested a cause, but 
agam, there were large numbers from the same districts with 
sun il ar lesions who did not show any evidence of mlriiiTn metas- 
tasis There is httle doubt that many of these primary lesions 
and to some extent the habitat, are factors m the oversaturation 
of the blood with calaum salts, but to this must be added some 
metabohc anomaly causing a disbalance that favors the preapi- 
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tation of tlie calcium salts from the blood It is questionable 
whether the term "metastasis” is appropriate m cases in which 
there is no evidence that the calcium has been absorbed from 
other bssues 

DIFFERENTIAL DIAGNOSIS 

Two cases were observed m which very fine calcification, 
suggesting in places a powdenng, with splotches of varjung size 
(Fig 215), miming through the field, which the stereoscope 



( 


1 

J 

Fig 215 — Cnicification of tlit pleura associated with i li)-pernepliroma of 

tlic kidnev 

proved to be in the pleura One case was associated with gastnc 
trouble of fifteen j cars' duration, with findings at operation of 
chronic catarrhal appendicitis with obliteration of the mucosa, 
and wnth a histco of three attacks of pneumonia In the other 
case a hvpcrnephroma of the kiclnce about 20 cm in diameter. 
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and containing considerable calcareous material was found at 
operation 

Calcifications of the pleura are commonh' confined to one 
portion, and a pleuntic lesion is manifested by fibrosis, retrac- 
tion and adhesions The shadow is of lesser density and is more 
conglomerate 



Fig 216 — Pncumonoconiosis bhadon softer, less distinct indnadual areas are 
irregular in outline 

Calcification in the region of the hilum is encountered com- 
paratively often m the routme examination of chest plates The 
caldfication is seldom discrete, but appears as conglomerate 
areas, ^ arj mg m size and shape In one series im estigated, this 
condition seemed to be more common in patients -nhose tonsils 
were or had been diseased, or had been remoied 

Pneumonoconiosis (Fig 216) in the diffuse form gnes a much 
^o^_ S — St 
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softer and more indistinct shadoiv tlian miliarj’ calcification; 
as the condition advances, there is a tendcncj' to the formation 
of conglomerate shadows, usuallj* in the middle third of the 
lung field, and toward the penpherj' 

Tuberculosis generally has associated e\ndcnce of a lesion of 
the lung tissue, the areas of calcification are irregular in shape, 
and vary greatly in si7e The lesions are commonly in the upper 
half of the lung fields and the apices are gencrallj involved 


SUMMARY 

hlihaiy' calcification of the lung is a distinct pathologic 
condition The lesions are characteristic calcified spots, dis- 
crete, round, and ha\nng marked absorpti\c power for the 
roentgen raj's These spots are wideK distributed tliroughout 
both lung fields, but are seldom seen abo\ c the anterior level of 
the first rib They are generally more numerous toward the 
base The lesions occur m apparently normal lung tissue, and the 
patients usuall 3 '’ give no history of antecedent pulmonai^' disease 
The disorders w*ith which the condition has been associated 
are of wide ^a^et 3 ’ and m many cases it is difficult to trace any 
connection Ovcrsaturation of the blood with calcium salts 
seems to be a factor, associated with some not yet defined meta- 
bohe anomaly which causes a preapitation of these calcium 
salts from the blood 

Clmically there is no sjmdrome indicative of tlie anomal>, 
and for its dlsco^ery we are dependent on the roentgen ray 
Admitting the raritj of the abnormaht> and its usual lack of 
s>’mptoms or gra^ c consequences, it is none the less interesting 
and desen'es furtlier study 

APPENDIX DISCUSSION OF THE LITERATURE 
Virchow, m 1858, described calcareous infiltration of tlic 
lung, of the endocardium of the left ventricle, of the pulmonai)' 
veins, of the gastro-mtestinal mucous membranes, and of the 
kidnej’s He associated this process with diseases of bone, more 
particularly the primary or secondary'' bone tumors, in the course 
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of which calcium salts are set free He noted it also m osteo- 
malacia and m leukenuc conditions 

That calcareous degeneration was preceded or accompanied 
by deposits of a soapj- material ■was the conclusion of Klotz, m 
1905, and further experimental work demonstrated, m his opmion, 
an mtimate association between abnormal presence of fats and 
the presence of calcification He thought that the endothelial 
cells of the capiUanes of the lungs had the property of sphtting 
fats and hberatmg fatty aad radicals 

Wells, m 1911, reviewed thte subject of calcification and 
ossification, and published the results of ongmal research by 
himself and his assoaates Comparmg normal ossification and 
pathologic caldfication he pomted out many characteristics 
common to the two Experimental work m other laboratones 
had demonstrated that it was possible to cause extensive and 
typical metastatic calcification by mtrapentoneal injection of 
soluble calaum salts mto rabbits His own work suggested that 
the calaum salts exerted a specific influence on the cormecti\ e- 
tissue cells, stimulatmg them to ongmate active growth, and to 
undergo metaplasia The fact that the deposition of calaum 
was most common m the lun^, stomadi and kidnej's was 
significant, because in the tissues of these three organs the aads 
of the body are mainly exaeted It seemed reasonable to as- 
sume that the preapitation of the calaum m the condition of 
metastatic calcification occurred in these organs because cal- 
aum salts are shghtly less soluble m the more alkalmp flmds 
of their tissues He found calaum to be held in solution m the 
blood m combmations and proportions entirely out of accord 
with aqueous solutions, and two possible agenaes were sug- 
gested to account for this phenomenon, the colloids and the 
carbon dioxid Under ordmary conditions, the preapitation of 
calaum was prevented by the colloids, no matter how com- 
pletely the carbon dioxid was remov ed from the blood But m 
extreme cases of oversaturation, the calaum uas preapitated, 
egieaallj m the lungs where carbon dioxid is given off, in the 
stomach and kidnejrs where it is neutrabzed by acid exo-etion 
or m the artenal mtmia where the Ivunph, nch in carbon dioxid 
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and poor m colloid, gives up its carbon dio\id to the arterial 
blood 

Wells, in 1915, in an article on “metastatic calafication” 
pointed out that, contrary to the rule m ordinary' pathologic 
calcihcation, the deposit takes place in tissues not previously 
altered or injured, and in organs that are not often the seat 
of calcification, mdependent of local lesions He asserted that 
metastatic calcification pro\ades a striking demonstration of 
the important part played by the carbon dio\id of the blood 
and tissue fluids in the transportation, absorption and de- 
position of calcium salts 

Harbitz, m 1918, presented the pathologic findings m a ■woman 
with extensive calcification m tlie lungs She had had acute 
rheumatism •when a cliild, and agam at the age of forty^-five, 
several large hemorrhages from tlic stomacli m tlie three years 
previous to death, occasional severe cpista'rfs, and mereased 
menstrua] flow For ten years she had been subject to shortness 
of breath on exertion, and later dy'spnea and cy anosis, and w ilhin 
the last year before death, she had had edema of the legs, and 
anasarca The necropsy findings were as follows absence of 
fluid m the pleural cavities, a few fibrous bands over tlie left 
lung, with general adhesions over the right lung Hie lungs 
were six times their normal weight, stood wjtJiout support when 
placed on their bases, did not float, were apparently full of small 
solid particles, and under the pleura were many' small, white 
masses of mineral deposit The substance cf the lung cculd be 
cut only w ith difficulty , and it felt like porous bone 1 he cut 
surface was reddish brown, vvitli numerous small holes in an 
extensiv e stroma , a bloody , frotliy fluid axuded Au* w as present 
throughout the lung, but tlie air-contammg tissue was Ic«<; in 
amount than tlie interstitial tissue with mineral deposits in it 
There was no calafication of tlie pulmomiy artenes, larger 
bronchi, trachea or Ian nx Frozen sections of the lung rev eilcil 
numerous round and oval concretions in the interstitial tissue 
with compression of the alveoli Decalcified sections showed 
tlie concretions to be of a lamellar structure, concentric, but 
watliout needle-shaped crystals or larger masses, the clumps 
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v\ere lying m the alveolar tissues and encroached on the alveolar 
spaces - - 

The stroma -was mcreased in amount, in places sclerotic, an- 
thracotic, and infiltrated with round cells The veins and cap- 
lUanes in the septa were dilated, and there were hemorrhagic in- 
filtrations mto the septa and mto the alveoh, and small bronchi, 
in places the alveoh appeared as narrow clefts, m others as small 
spacK with swollen desquamated cells, and m still others as 
large spaces, the lungs were not entirely sohd anjTvhere No 
signs of old, diffuse infiammatoiy processes, sudi as diromc 
bronchitis or pneumonia, could be found 

Harbitz reported a second case, that of a woman of sixty-five 
jears, who died of mtestmal obstruction and marasmus Ne- 
cropsy revealed a diffuse and extensive calcification of the 
lungs, and possibly of the stomach, assoaated with pnmary 
disease of the bones of the skull The cramum was normal 
m form and thickness, but very soft, consisting mainlj' of chploe, 
on both of the surfaces were irregular, dark red and grajTsh 
spots The exact nature of the chsease of the bone was not 
detenmned The lungs were large, grayidi red, and looked 
as if they had been powdered, on remo\al they retained their 
form, were sohd and heavy, but floated m water The cut 
surface seemed as though dusted with fine sand, and a grajash- 
red, frothy fluid could be pressed out 

Reviewing the hterature, he agreed that many of the causes 
of calcification might be looked on as metastatic m Virchow’s 
sense, and advanced other theones such as mterference ivith 
elimination bj* way of the kidney, stomach or mtestme, thus 
diminishing calaum excretion, degeneration or dystrophic 
conditions m the lungs producmg precipitation of the calaum 
salts, chrome stasis m the arculatory system and secondary 
nutritive changes m the walls of the alveoh, or a defect m one 
of the organs of mtemal secretion, particularly the parathjToids, 
the thyroids, thymus or hj'pophj'sis 

His conclusions were that calcification m apparetnly normal 
tissues, and espeaafly m the lungs, must be due to a “con- 
sUtutional anomaly” or metabohe disturbance of unknown 
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nature, connected with the low aadity of the blood as it gives 
up carbon dioxid 

Crane reported two interesting cases of metastasis of calaum 
one associated with bone metastasis from carcmoma of the 
prostrate, the other, a case m which the Wassermann reaction 
was positive, and no lesions of the bone were actually ehated 
He called attention to the fact that calaum deposition might 
occur m any necrotic tissue 



CHRONIC ANTERIOR POLIOMYELITIS WITH ACHON- 
DROPLASIA: REPORT OF A CASE 

Man-deed W Comeoet 


Jansen, in 1921, ad\’anced the h 3 rpothesis that adiondroplasia 
results from abnormahties of the amnion, and grouped the 
symptoms into those of infolding, and those of dwarfism Symp- 
toms of mfoldmg, mcludmg kyphosis of the base of the skull, 
sagittal narrowing of the foramen magnum, depression of the 
nasal bndge, reduction m size of the sella turcica, lumbodorsal 
kyphosis, and other abnormahties of the spme, are due to a small- 
ness of tiie ammon, which causes a rolhng up of the fetus on 
its long axis Dwarf phenomena are manifested by a relative 
shortness of the extremities, shortness of the chest, and a de- 
fonned peUus This dwarfism is usually due to a smallness 
of the ammon with increased hydrostatic and direct pressure 
on the parts, m the milder forms, however, stunting may be 
due to the mcreased hydrostatic pressure of a hydrammon 
In either case the mcrease m pressure causes an impoverished 
nutntion of the parts, chiefly of the bones laid down in cartilage, 
and a diminution of growth and the power of growth Bullard 
and George have dl^^ded the cases mto two groups roentgeno- 
logically In those in which puberty is reached without much 
deformity, the shaft is shorter, its cortex near the middle is 
thickened, and the medulla decreased in width, while near the 
epiphj'ses the opposite obtains There may be shght bowing 
In children the diaphyses are cup-shaped at the epiphyseal ends, 
producmg a T-shaped and uneven epiphj'seal hne In the 
second group, there are secondary jomt lesions, deformity, 
and a marked development of the foregomg changes Patho- 
logically, the most important process m the epiphysis is one of 
retardation of growth and ossification, while m the diaphysis 

isS? 
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there is a production b}- the periosteum of relatively more 
bone, A\hich is not completed bj the addition of cndocliondral 
bone 

Achondroplasia is uncommon, its combination with chronic 
anterior poliomyehtis is of sufilicicnt rarity to justif}’ placing 
this case on record 

\ woman, aged thirt\-t«o jcirs, entered the Clinic December H, 1923 
She had an onij child who is »aid to be dwarfed, resembling the patient at 
the same age The patient is the sixth in a famil} of eight children She 
was alwajs undersized and small for her age the rate of dewlopment did 
not equal that of her brothers and sister^, and at the age of twaiUe >Tars 
growth apparentlj ceased Normal menstruation licgan at the age of thir- 
teen Taao pregnancies occurred, the first licing a breech prCMmtation, aMth 
delnairj of a dead child The second child aras liorn fixe a cars ago, aaith 
dehax:r5 ba cesarean section 

The present illness began m the spring of 1921, and was preceded b> a 
seaxire attack of tonsillitis The carhest sj mptoms vcrc lack of endurance, 
weakness of the right hand, and a dull aching pain oacr the tvteriial surface 
of the right arm, which aras felt dad) at the onset The pain gradinIJ) 
diminished until it aaas rarcia felt, the weakness slowl) increased, in six 
months slight dilTicuIta was expcnenced in raising the arm aboat the head 
It aaus not until one a car before examination, howevair, that this moaaiment 
liecamc impossible Later motion of this extremit) diminished to praeticall) 
nil 

In the spring of 1922, rapidfa increasing weakness was first noted in the 
right leg In aa-alking, a limp avas noticeable B\ the summer of 1922, the 
gait axis "waddling," aa-alking lieing accomplished b) throwing the weight 
on the hip and swinging the entire opposite side of the Iwd) forward Tlic 
patient began to stumble and fall ricwon of the fegs aa-as weaker than 
extension In climbing stairs, the foot could scared) be clca-ated sulTicicntla 
to place It on the next step, but once placed there, the weight of the bod) could 
be raised with onl) a moderate amount of effort The left leg also became 
affected aora slighti) Fifta feet liccamc the maximal jxissiblc distance for 
aa liking 

One )a:ar before examination, the left hand Ixicamc aacil, and later the 
shoulder, but fair motion still persists in tins extremit) Within the last 
few months function of the left lower extrcmita has diminished to a jioint 
almost equal to the right, walking can lie accomplished onl) with the great- 
est difhcult) and sloaancss, and with assistance WTicn the patient is sitting, 
the smallest force tends to oacrlialancc Muscle taaitchings liiaxi Ix-en fdt 
since the onset of the trouble Jerking moacments of small amplitude haaar 
Ix-tn obscracd m the fingers Standing or grasping aaith the band «et» ''P 
qiiiaairingof the muscles, oacrI)ing fat and skin of the thighs and the forearm 

Examination rcaiMled a short and xco olicsc female, -1 fc«t ^ inrhee in 
height, weighing 120 pounds Tlie limbs were short in compan^'ii •aith the 
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leogth of the trunk, which was that of a normal adult, the proximal segments 
bemg shghth shorter proportionate!} than the distal All the bones were 
present, and scatcel}r or not at all bent. The measurements were 

Cri. 

Head maximal length, nasion to external occipital pro- 


tuberance 1' 

Width, mterpanetal boss 16' 

Circumference 56 

Cephalic mdex 91 

Base of skull to infragluteal fold bl 

Infragluteal fold to sole of foot 

Acromion to tip of middle finger 50 

Humerus 20 

Ulna 1” 

Fingers 5-i-7 5-7 

Anterior supenor iliac spine to line of knee-joint 33 

Tibia 23 

Fibula 36 

Feline measurements 

IntcFspmous 20 

Intercrest 25 

Intertrochantcnc 28 

Exterior conjugate IS 

Conjugate vera 7 

(Arch somenhnt narrow ) 


The head was large and brachycephalic in t}'pe, the frontal and the 
panetnl bosses were prominent, the face was broad, but the basal bndge was 
not noticeabU depressed The cranial nerves show ed no abrormalities The 
hair was of normal distribution and quantit} .Adipose tissue, which was 
markedlv developed over the abdomen and the thighs, was not painful on 
pressure 

The thorax was of good arcumfcrencc, and the breasts were large and 
pendulous The sternum showed a tendenev to antenor rotation The 
costal maigm flared outward a bit, no trace of the rachitic rosary or Hamson 
groove could be found The lumbar curve was accentuated, the dorsal 
region rounded, and the pelvis contracted 

The extremities showed no deformities except their shortness The 
hands were short and broad, but were not tvpical tndent hands The deep 
reflexes were active, but weak, the abdominal reflexes could not be elicited 
no pathologic reflexes were obtained 

The musculature was gencralK and markedlv mvolved, graded on a 
basis of 1 to 4, in the right upper extremit} , strength, tonus, sp^ and arapli 
tude of movement were reduced to — ^3 or 4. adduction of the thumb, flexion 
and extension of the digits, supination and pronation of forearms were fairly 
well preserved The right lower extremitv was affected almost equall}, 
extension of the knee, adduction, abduction, internal and external rotation 
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of the hip being fairly well accomplished in a favorable position of the part 
In the left upper cxtrenut> the loss of strength, tonus and speed were graded 
—3. amplitude of movement, however, was normal c\etywhcre, except in 
the muscles of the shoulder girdle where a reduction to —3 degree was noted 
The left lower c\tremiti was least invoI\*cd, its functional acti\it> being 
impaired to — 1 to 3, and the flexors -iffccted more than the extensors Range 
of motion was normal, except for the anterior group of leg muscles, which 
could effect but slight movement of the ankle and the toes An atrophy 



Fig 217 (Case reported herewith) — Obc<!it>, pecudoliypcrtrophic ap- 
pcirincc of the deltoids, wnsting of the thenar and hypothenar eminences, 
drop feet, and relative shortness of the pronmal segments of the extremities 

commensurate with the wTabness was present, though obscured b> the large 
accumulations of panntculus adiposus which in some locations simulated 
hj-pertrophy Fibnllarj twitchinga were obscrvTd in ill muscles where the 
fat did not obscure inspection The almost helpless condition of the patient 
prevented tests for coordination Walking wis possible onl> when the 
patient was led, this being accomplished b> shifting the weight to one limb, 
then swinging the opposite half of the body forwnrd A twitching movTment 
of fbe lingers wis obrerved, and altrilulcil to fibrilliliois of the intcrossei 
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All forms of sensation were unimpaired, speech was unaffected The patient 
could scarce!} sit alone, and rolled O'ver Iile a ball when overbalanced 

The systolic blood pressure was 104, the diastohc SO The pulse rate 
vaned from 70 to 110, the temperature from 98“ to 99 S", the respuation from 
20 to 24 E-ramination of the unne was negatn-e There were 3,880,000 
erythroc%tes, 7,000 leukocytes, and the hemoglobm was 68 per cent- The 
blood Wassermann reaction was negative The spinal fluid ga\a a negative 



Fig 218 — Same case Roentgenogram showing the brach\ cephalic head 
and the Iciphosts basis cranii 


Wassermann and Nonne, and a normal pressure and cytosis The basal 
metabolic rate was +5 Roentgenologic studies rciaaled a brachy cephalic 
skull with a suggestion of a ki'phosis of the base of the skull, thickeiung of 
the cortex and narrowing of the medulla near the middle of the long bones, 
the opposite condition obtainmg near the epiphyses, and projection of the 
apex of the fibula mto the Ime of the knee-jomt (Figs 217-220) 

DISCUSSION 

Chrome pohomj’chtis is a chronic degeneration of the an- 
terior horn cells, terminating in complete destruction The 
ongin of the bactcnologic or totic agents concerned is usually 
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Fig 219 — Same ca«c Roentgenogram showing the comcil and nicdiilhn 
change*!, and the normal angl** of the •second and fifth metacarpal bones 

assumed to be foci of mfcction elsewhere 'Fhe histoiy of 
tonsillitis immediately precedmg the onset in the ease reported 
here, and the mfccted tonsils permit the assumption tliat this 
view is probably correct The history of the paralysis preceding 
the atrophy, tlie inaolvement of whole groups of muscles and 
even of a whole evtrcrait^, instead of indixidual muscles, and 
the fairly rapid course of the disease permits a clinical diagnosis 
of chronic pohomjclitis IIowc\cr, it chculd be remembered 
that there exists in the minds of man\ obsen ers no definite line 
of demarcation between this disease and progressne muscular 
atrophy The latter is possibh an abiolrophic or degeneiati\c 
process The po«sibiht\ of the coexistence of a distT'e of an 
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Fig 220 — Same case Roentgenogram showing the cortical thickenug 
near the middle and thinning toward the epiphj’seal ends the diameter of 
the meduUi increased pcnpheraU> and diminished centralK, and the pro- 
jection of the ipCY of the fibiili into the line of the knee-joint 

abiotrophic origin with one caused b3’^ an embrj’onicallj' impaired 
pou er of grow th suggests an interesting question Can an abio- 
trophic tendenej’ be produced not only bj' a hereditaij' weak- 
ness of the germ plasm designed to produce certam structures, 
but ako in utcro by mcchamcal factors, such as increased pressure 
and unpaired nutntion, which impart a lowered ^’ltahty and 
resistance to continued function, and ultimatelj* lead to pre- 
mature death of the tissue? Certainl}’ it is not a far cry from 
the embryonicallj unpaired poaer of growth of achrondroplasia 
to the carh death and degeneration of progressive muscular 
atrophj 




THE PROTEAN MANIFESTATIONS OF CHRONIC 
INFECTIOUS ARTHRITIS 

(With a Note on Treatment) 

Pmr.TP S Hexch 


The symptoms of chrome infectious arthritis in its milder 
and simpler forms are generally confined to muscles and jomts 
In Its more severe, progressive forms, however, chrome infectious 
arthritis is quite protean m nature It mi^t be defined as 
a disease which is ^stemic m distribution, with its major mam- 
festations in articular and periarticular structure, but mth 
unportant manifestations which may be apparent in other struc- 
tures and sj'stems of the bodj' Secondaiy or assoaated phe- 
nomena ansmg as the result of the ^■stemic infection and mto\- 
ication may be divided mto two groups secondaiy infections 
in ^anous parts of the body, and secondary’ metabohe changes 
m certain of its functions In the severe forms of arthntis, 
therefore, the assoaated disturbances m other sj’stems may so 
compheate the picture as to lead to difficult}’ m diagnosis For 
eiLample, an accompanj’mg secondary’ anemia has at times been 
so profound as seriously to suggest the permaous ^’pe Marked 
loss of weight with anorexia, anemia, and gastnc achlorhj’dna 
often bring up the suspiaon of mahgnancy’ Accompanymg 
myocardial mvoh ement may’ predominate in the chmcal picture 
An associated splenomegaly* with progressive anerma has, on 
occasion, raised the issue as to the possibihty’ of an accompany - 
mg splemc anerma of Banti’s type, or of one of the other types 
of splenic anenua A focal nephnUs, or a defimte defidenq’ m 
carbohydrate metabolism, may* be a comphcation Hyperthv- 
roidism must be excluded in certam cases with tachycardia, loss 
of weight, sweating, and tremor of the extremities Four cases 
of chrome infectious arthntis (chrome poly-artlmtis or arthritis 
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deformans) are presented to illustrate this diversity of the chn- 
ical pictures 

REPORT OF CASES 

Case 1 — *\ min, aged thirty -four 5 cars, came to the Clinic because of 
rheumatism His familj history and past history had been negatiw Fif- 
teen years before caamination the patient had begun to haa-e pain and a 
STicUmg in the left knee Later the left ankle, right knee, left shoulder, 
elbou's and right ankle had become in\ol\a:d Various treatments ucrc tried, 
mcludmg osteopathy , naturopathy, electrical treatment, sulphur baths, and 
synoacctomy, folloxred by baking and massage tnace a Tianik for two months, 
none afforded relief The patient’s diet had been low in protein and aad 
foods Ten years before coming to the Clinic his weight was ISO pounds 
He had lost weight, at first slowly , and later more rapidly, until w hen he came 
to the Clinic, his weight was 117 pounds He had noted sweating of the 
hands and feet, which felt alternately cold and hot His appetite was poor 

The blood pressure was 120 syatolic, and 70 diastolic, the tempenture 
normal, and the pulse rate 132 On repeated examinations, with rest, the 
pulse varied from 90 to 120 The joints showed marked hy drops of the knees, 
with marked pronmal and distal muscular atrophy, and typical spindle 
formation The condition of the fingers and arms was similar There was 
general muscular weakness and a definite tremor of the extended hands The 
skin, especially of the hands and feet, was moist The a on Gracfe sign was 
absent, and the thyroid was apparently normal The heart rate was accel- 
erated Examination for possible foa of infection revealed only one pen- 
apically infected tooth, the smuscs, gallbladder, appendix, and prostate ware 
all negatiaa, the tonsils had been cleanly rcmoaaid, and there was no chronic 
constipation 

TTie Wassermann reaction was negative, the blood count and chemistry, 
renal functional tests, and gastric analysis were all normal An electrocar- 
diogram was negative except for increased rate The preliminaiy diagnosis 
was chronic infectious arthritis, and possibly hyperthiroidism 

Comment — Hyperthyroidism was suspected on tlie first 
examination, on account of the tachycardia, loss of weight, 
sweatmg of the extremities, and tremor of the hands Tlic 
basal metabohe rate, however, was normal (-1-3 and +3) 
Such a clinical suspicion is raised fairly frequently Loss of 
weight IS Common m marked arthnbs, and v,ith the muscuhir 
atrophy accounts for the weakness and tremor so commonly 
seen The sweaty bands are one of tlic most characteristic 
signs of arthritis of the infectious type Cold clammy hands, 
generally assoaated with a sjstohc blood pressure of about 110, 
or at least belon the expected tension, constitute a strong 
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differential point between the infectious and the so-called 
metabohc or senescent tj^ie of arthntis, which comes on in 
later years as an exaggeration of the normal catabohc changes of 
hfe 

Tachycardia is rather common Bi a recent studj' of 320 
patients with arthntis, seen on the hoqntal service of the Mayo 
Cimic, of those considered primanlj’- infectious as contrasted 
to the metabohc or senescent tj^pe, 25 per cent had ^unptom- 
less tadiycardia at rest, without fever or a high metabohc rate, 
and 21 per cent had tach 3 'cardia, with either d 3 rspnea or shght 
edema These constitute not signs of hyperthjwoidism, but 
of some cardiac mjury, which may pass unrecogmzed by both 
patient and phj'siaan if there is no need for physical acti^'lty, 
and therefore, absence of the most important sign of mj-ocardial 
damage, abnormal response to exercise Pencarditis and en- 
docarditis are more frequent comphcations than was formerly 
beheved 

The metabohc rate m 80 per cent of the cases of chronic 
mfecbous arthntis in which the rates nere determmed, vaned 
umfonnlj’’ between -J-IO and —10 per cent An occasional 
thj'Toid adenoma nas noted, usuall}’’ without associated hj'per- 
thyroidism, in four cases, however, the rate of metabohsm was 
mcreased The fact that a shghtly increased metabohc rate is 
often benefiaal in cases of arthntis has led us on two occasions, 
m the presence of a very mild hj'perthyroidism of the adeno- 
matous type, to postpone surgical mtervehtion This symptom 
was, however, carefully' obsen'ed, to forestall anj' untoward 
devdopments 


Case 2 — \ man, aged thirtj-e ght jcars, had had an appcndectomj when 
he was twentj eight, and a ton*aJIectom\ when he was thirtj -eight He had 
had a gonorrheal infection at twentj -one The chief complamt was of pain 
m the back and albuminuna For the last j-car the patient had had a dull 
backache in the lower lumbar region, piacticallj constant, but not progressive. 
His condition was worse m the afternoon and ei-enmg When he was ex- 
ammed for life msurance rather marked albuminuna was disco\-crcd This 
was persistent, and at times occasional red blood cells and casts were also 
found A diagnosis of nephntis had been made, and the patient placed on 
a low protem diet, 

NOl S— Ss 
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Physical examination rc\*caled a mild degree of chronic infectious arthn* 
tis of the sacro-iliac joints and ankle-joints Three teeth irerc infected pen 
apically The prostate was tender and cnlaigcd, and a diagnosis of prosta- 
titis, Grade 5, with macroscopic pus, was made The sj'btohc blood pressure 
was 110, and the diastolic 74 

Albumin, 2 and 1, was found in the urine, also an occasional cast and 
red blood cell, and occasional pus cells There was no Bence-Jones protein, 
or orthostatic albuminuria The blood counts, hemoglobin, blood chemistry, 
and water and concentration tests w ere normal The phcnolsulphonephthalcin 
excretion was 65 per cent On one examination, the unne \ns cntircl} 
negatme before prostatic massage, but definitely positia-e for albumin after 
massage After seaeral days of massage, no red blood cells appeared in the 
unne The diagnosis ms chronic infectious arthntis, spondylitis, and 
albuminuria from prostatitis 

The decayed teeth waire extracted, and treatment of the prostatitis was 
mstituted, including instillations, massage and vesicle stnpping The patient 
IS to return for examination in one war 


Comment — ^This case is interesting from two standpoints 

(1) the possibihty of nephritis associated with arthntis, and 

(2) the rflle of the prostate in tlie causation of the arthntis and 
the albuminuria True Bright’s disease, or clironic glomcrulo- 
nephntis, rarely results from or is associated with, chronic 
mfectious arthritis Six cases with this combination have been 
observed on. the medical ser\uce at tlie Clinic On the otlicr 
hand, a foail nephntis primarily due to arthritis may be ag- 
gravated by succeeding mfections of other tjpes not related 
to arthntis, and cause tlie symptoms of nephntis to predominate 
In 90 per cent of the cases of arthntis, albuminuria was present, 
mostly mteimittently, but sometimes persistently Occasional 
casts and red blood cells w ere seen In only 4 per cent of Uic 
cases was there persistent albuminuna, reaching 2, tins was 
associated w^tll renal stone and gout (one case), pj cloncphntis 
(one case), focal nephritis (one case), poljQthcmia (one case), 
prostatitis (two cases), and mjocardial insuffiacncy (one case) 
The phenolsulphonephtJialein return was normal in 97 per cent 
of the cases in which the test was gi'cn 'Ihe blood chemisto' 
was also essenUally nonnal A mild nephrosis without edema, 
or a mild focal nephntis, gencrall} without microscopic hema- 
turia, IS therefore the common renal finding 

If moderate or severe albuminuria occurs, it deserves spcaal 
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attention on account of its ranty iMultiple myeloma must 
be considered as a possibility, m this condition the complamt 
IS usually “rheumatism m the legs or chest,” and there is Bence- 
Jones protemuria, and sometimes renal msuffiaency 

The albuminuria in this case was of nonrenal ongm Focal 
nephritis may have existed previously, but could not be proved 
to be active The role of the prostate is important here In 
many cases of arthritis in men, the prostate is undoubtedly a 
grosdy neglected focus Chrome nongonorrheal prostatisis is 
common, secondary to gonorrhea or sexual excess It may not 
manifest itsdf for a long period, and may cause first lumbago 
or saatica, and later a suddenly appearing spondyhtis or wide- 
spread arthritis Chrome prostatitis is often not disclosed until 
provocative massage is done 

Case 3 — A girl, aged nineteen years, came to the Qimc because of rheu- 
matism For seven years she had had arthritis, nhich started m the left 
knee, and spread to nearly all the jornts of the bod> She had been on 
crutches, or in bed nearl> alt the tune, and felt that she \caa getting vrorse 
Treatment elsewhere had mcluded various tj-pes of baths, tow carboh>drate 
diet, dilatation and curettage for leukorrhea, removal of the tonsils four 
juars before, without a history of tonsillitis, and intia-articular injections of 
iodoform emulsion No relief was obtamed Her general health had been 
good 

On examination partial ank>losis of the knees and hips, wnsts and 
ankles was found Flexor deformities were present, and the joints were 
swollen markedly with definite spmdie formation Marked anemia was 
evident The heart showed a famt mitral murmur, sj'stolic, and non-trans- 
mittcd Examination of the pelvis revealed cervical lacerations and a mod- 
erate leukorrhea The foci except those of the pelvis were negative The 
s>'stolic blood pressure was 88, and the diastolic 52 

The hemoglobin was 53, 53, and 47 per cent (Dare) on three occasions, 
the erythrocytes numbered 4,120,000 and 4,060,000, and the leukoiytes 
12,000, the color index was 0 6 and 05 The blood chemistry findmgs were 
normal The phenolsulphonephthalem excretion was 65 per cent Gastnc 
analysis revealed free acids 10, total 20 x-Ray exainmation of the jomts 
revealed marked destructive arthntis The Wassermaim reaction was nega- 
tive The unne contained albumin 1 on several occasions The diagnosis 
was chrome infectious arthntis, and secondarv anemia. 

Treatment for the pelvic condition consisted of boroglycende tamjv..,, 
daa> with an astnngent douche of tanmc aad and alum, and a slow hot- 
water douche tone gallon dailv) The diet was limited to 3,000 calones. 
Fowler’s solution and tmeture of 10dm were adimnistered altematelj and 
intermittcntlv. according to the patient’s tolerance Baking and massage. 
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acti>'c and pas5i\’e, were dailj treatments Buck’s extension was used to 
correct the flexion deformity of the knees Tvphoid ^*30006 was injected 
uitra\’enousI} As a result of the treatment there was increase in the motion 
of the joints, a decrease of pain, and diminution of the swelling On dis- 
missal after six weeks the patient had made a “25 per cent impros'eraent.’' 

Comment — ^There was nothing to account for tlie secondaiy 
anemia ewept the chrobic infectious arthritis Tlie grade of 
the anemia vias greater than is gcnerall}’’ seen m patients with 
arthntis, but is not as severe as that encountered m certain 
other similar cases In one patient the hcmoglobm nas as 
low as 28 and 30 per cent, with erj’tlirocj'tes numbering 1,620,000 
and 1,2 10,000 Achlorhydna as also present, but no neurologic 
changes were evident Pemiaous anemia coincidental with 
the arthritis was suspected, but could not be demonstrated 

In the senes of 320 cases 30 per cent had anemia 1 to 4, 
25 per cent had anemia 1 (erytiirocytes 3,500,000 to 4,000,000, 
hemoglobm 60 to 70 per cent (Dare), 60 to 80 per cent (Palmer)), 
4 per cent had anemia 2 (ci^’throq'tcs 3,000,000 to 3,500,000, 
hemoglobm 50 to 60 per cent (Dare)), and 1 per cent bad anemia 
3 to 4 With anemia 3, the eij’^throyctes numbered 2,500,000 
to 3,000,000, hemoglobm 40 to 50 per cent (Dare), wath anemia 
4, the ei 3 ’’throc) tes numbered less tlian 2,500,000, tlie hcmo- 
globm less than 40 per cent (Dare) 

Case 3 is one of the most severe The pabent responded 
evceptionally well to hcmatonic efforts As noted, achlorhydna 
w as present This may be present w ith or w ithout anemia, and 
vice \ersa, although tlie more severe grades of anemia m the 
senes were usuall} assoaated w^tll either achlorhydna or low 
acids Of 127 patients witli the infectious type of arthntis 
on whom fractional gastne anaijscs were made, 28 per cent 
had achlorhydna, and an additional 19 per cent had definite 
hypo-acidit} 

Case 4 — \ noman, aged twentj six >ears, came to the Clinic because 
of "rheumatism ” Her father and brother had arthntis Ten icars before, 
the patient began to ha\c mild rheumatic jviins in sc^eril joints The»c 
were not constant, md ncrer cau«cd an\ ineonsenicncc Tlirie xcars later 
the\ returned and progres«ed until tlic\ insolwd c\cr\ joint in her Ixvlj 
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There was constant, marked aching everywhere “Colitis” was suspected 
last year, and an appendicostomy was performed The colon was irrigated 
through It for five months, without improvement Pneumonia and asso- 
ciated pericarditis complicated recovery from this operation Tonsils and 
tags had been removed m three operations Several teeth had been removed 
The systolic blood pressure was 100 and the diastolic 88 on one occa- 
sion, and 105 and 70 on another The patient was anemic and thm, but there 
was no evidence of swellmg of the joints, muscular atrophy, or typical spmdle- 
shaped joints in any areas There were, however, marked tenderness and 
soreness all over the body, w^th generalized arthralgia and myalgia All 
motions were possible The hands were cold and clammy The supra- 
clavicular glands and epitrochlears were defimtel> enlarged The spleen was 
not palpable, but the abdomen was rather tender The heart was not en- 
larged, but there was a systolic non-transmitted murmur over the mitral 
and pulmonic areas Culture from the rhinopharynx revealed Streptococcus 
vtrtians *-Ray exammation of several joints was negative There were 
traces of albumin in the unne The erythrocytes numbered 4,360,000 and 
the leukocytes 8,600 The hemoglobin was 71 per cent The patient was 
hospitalized for treatment and special study A diagnosis was made of 
chronic infectious arthntis of a peculiar type 

The characteristic features in this case were (1) general emaciation 
with generalized mjalgia and arthralgia, without limitation of the motion of 
the joints, and (2) lymphatic enlargement Splenic enlaigement, anemia, 
and leukopenia or leukocytosis were absent when the patient was admitted 
to the hospital, but a note was made that durmg the progress of the illness 
these should be expected A few days later the abdomen became more tender, 
and there was a daily afternoon nse of temperature to between 99’ and 102°, 
inth a return to normal in the morning In the course of the next two weeks 
the spleen gradually enlarged until it was felt 3 cm below the left costal mar- 
gm It was thick and hard and very tender Associated with the enlarge- 
ment of the spleen and the fever was a drop m the hemoglobin from 71 per 
cent to 35 and 40 per cent within ten days The erythrocyte count dropped 
from 4,360,000 to 3,300,000 The leukocyte count dropped from 8,600 to 
5,400 and then rose rapidly to 32,000 The differential count showed a 
poljaucleosis The blood platelet count was 224,000 An "endocarditis 
lenta" was suggested, but there was no evidence to support such a diagnosis 
The blood cultures ware negativa A biopsy of the epitrochlear gland show ed 
inBammatory reaction and a staphylococcus was recovered The fever 
gradually subsided with a return of the leukocyte count to 7,000 and 8,000 
The eiythrocjte count and hemoglobin reraamed low The patient showed 
signs of marked toxemia and progressing exhaustion The spleen diminished 
in size, but there was a residual soreness m the left upper abdonunal quadrant. 
A transfusion caused no hematopoietic response or clmical improvement. 
An intravenous injection of mercutochrome was also given, but did not alter 
the general progressive failure, and the patient died 

Necropsy revealed chronic obliterative pencarditis and pleunbs, fatty 
changes in the mjocardium and kidneja, pcnsplcnitis, and splenomegalj with 
general lymphoid hjTierplasia There was no evidence of endocarditis An 
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a\'ailablc joint nhich had been quite painful showed no signs of arthritic 
change The heart %\-as normal, but the spleen contained Streptococau 
vtndars 

Comment — ^This patient’s syndrome is a form that might 
be called “Still’s disease of adults ’’ It is characterized by (1) 
generalized emaciation, (2) generalized pams m the muscles 
and Joints, often nithout evidence of anj’’ objective or x-ray 
findings of arthnbs, (3) lymphatic enlargement, (4) anemia nitli 
leukopema or leukocytosis, and (5) splenomegal)’’ Tlie anemia, 
abnormal leukocyte count, and splenomegaly developed after 
admission, during the course of an acute progression The 
anemia, in the presence of splemtis and splenomegaly, suggested 
a splemc type Splenectomy was advised not only because the 
spleen was probably a causative factor in the anemia, but also 
because it might be an important secondary focus of infection 
The condition of the patient, however, seemed to contraindicate 
immediate surgery 

Osier mentioned splenomegaly assoaated witli arthritis 
Felty has recently reported five cases of splenomegal} , leuko- 
penia and arthritis, and has suggested a comcidcntal artlmtis 
and early Banti’s disease 

Of sixteen cases obseri'ed at the Chnic nith splenomegaly 
and arthritis, ten had anemia, eight hepatomegaly, and eiglit 
shght or no bony changes m the joints Leukopema and leuko- 
cytosis nere evenly distributed In Case 4 tlie number of 
leukocj tes fluctuated n ith the activily of tlie splenic disturb- 
ance Of our entire scries of cases of arthntis the more marked 
anemias verc seen in tins small subdnnsion 

The term “splenic anemia” is in general used looselj and maj 
mclude several sj'ndromes In this case the acuteness of the 
anemia, the rapid enlargement of the spleen, and tlie absence 
of gastro-mtcstmal hemorrhages precluded a diagnosis of tlie 
true splenic anemia of Banti’s Ijtjc However, in sc\cral of 
our cases of arthntis w illi splcnomcgalj and anemia, Uic course 
has been much more chronic, and in such instances tlie exclusion 
of a true Banti’s type of splenic anemia is not so eag' The 
absence of gastro-inlestinal hemorrhages is an important dif- 
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ferential point, as such hemorrhages occur in a large percentage 
of cases of Banh’s anemia 

Cases such as Case 4 may represent an unrecognized dimcal 
entity and not chronic infectious arthritis A conservative 
opmion, however, is at present justified in view of the fact that 
the ^tenuc nature of the infection m arthritis allows for so 
many combinations of pathologic processes 

DISCUSSION 

With chrome infectious arthntis there may be what might 
be called “true comphcations ” These mdude secondary anemia, 
achlorhydria, diminution of vascular tone with hypotension, 
myocardial and renal damage, pencardids, pleunqr, and altera- 
tions m the metabolism of sugar Many of these disturbances 
are mild m diaracter, but m mdividual instances may dominate 
the chmeal picture 

TREATMENT 

The treatment consists of the eradication of focal infections, 
the local treatment of joints, and measures directed to the 
general upbuildmg of the patient 

The r61e of focal infection needs no extended comment 
Infection should be sought m smuses, tonsils, teeth, ears and 
mastoids, the gallbladder, appendix, prostate and pelvis C 
H ^layo has often emphasized the fact that the large red tonsil 
IS not always to be suspected as much as the small fibrous tonsil 
that has, through repeated infection, lost its powers of reaction 
and resistance In all patients less than fifty 3 ears of age, 
tonsillectomj' is adinsed, regardless of the past history or ap- 
pearance of the tonsil For patients more than fifty j-ears of 
age, conservative treatment is adopted, especially if the arthntis 
seems to be of the senescent tj-pe assoaated \nth Heberden’s 
nodes and mild hv-pertrophic changes, honever, if the condition 
of the patient allons, or if the progression and tj-pe of the ar- 
thntis warrant it, the tonsils are removed It is comparative^ 
too harmless a procedure to neglect Teeth with periapical 
infection are removed Expenence, and experimental bacteno- 
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logic studies seem to prove that a large percentage of dc\dtalized 
roots of filled teeth are mfected even though they may not 
show it Removal of all such teeth is therefore advised Sinuses 
are not commonly the source of arthnbc infection, and chronic 
cholecystitis and appendiatis do not often cause arthritis, hut 
such instances do occur and should be sought Wiether pnmaij’ 
or not, such infechons should be removed m order to allon 
tlie bod}' to fight the one disease alone As the prostate is 
frequently an unrecognized focus it may need a provocative 
examination to uncover the infection readdy In all cases of 
spondyhtis or artliritis starting Tvith sciatica or lumbago spcaal 
attention is given tlie lower genito-unnai}' tract uhetlier or 
not there is a past history of gonorrheal infection 
Pehnc mfection, as shown by Moench, and Walters, oc- 
casionally is the cause of arthritis Injections of gelitian violet 
into the cervical os in addition to the use of tampons constitutes 
conservative treatment A cervical enucleation or hysterectomy 
may, however, be mdicated Chrome constipabon is alwa)^ 
treated ngidly There is no defimte proof that the intestines 
act as a focus of infection However, the mstitution of regular 
ehmmation by anticonstipation diet and noncatliartic adjuvants, 
such as bran and mineral oil, is often an important pomt in 
restoring well-being 

Bokmg and massage, active and passive, daily, arc uigcd 
when the artbntic process is chronic The patient is advised 
to buy a baking machine and use it daily lumself besides massag- 
ing his own joints when possible This is much more cfTccUvc 
than sporadic, even though more efficient, professional service 
Diathermy sometimes affords more rehef m acute and subacute 
cases As Fischer has said, “Motion is life for the artJintic 
patient,” and the importance of exercise is stressed Oc- 
cupational therapy is taught, such as basket w eaving and knitting 
Correction of deformities is an orthopedic problem and wall 
not be discussed, but their prevention is often accomplished 
by such measures Much credit is due to the care of tlie ph} sio- 
therapists and the detailed training thej give tlie patients, 
according to their individual needs 
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For pain salicylates, aspitm, pyiamidon, atophan or sodium 
bicarbonate may be used The chroniaty of the disease pre- 
cludes the use of opiates Vaccme treatment, both of the spedfic 
and the nonspecific type, is used Both seem equally effective 
m certam cases The most useful nonspecific I'accme in our 
expenence is tnple tj'phoid vacane given mtravenously It 
IS made up m the hospital so that 1 c c of normal salt solu- 
tion contains fractions of a miniTn of the vaccine The imtial 
dose is 0 2 minim of the vacdne, and it is gradually mcreased to 
0 5 mmiTTi mice, normal salt solution Vacdne diould not 
be given so often as to cause a chrome loss of appetite, or so 
strenuously as to cause exhaustion 

DIET 

High calorie diets are prescribed as a routme except m cases 
of o\ era eight. The majority of arthritic patients are much 
undernourished No defimte adi'antage has been noted mth 
low protein or low carbohydrate diets, even m the presence 
of a lowered sugar tolerance Most patients gain weight and 
strength, or at least increase their general well-being on a high 
calone diet Anticonstipation factors have been previouslj’’ 
noted Occasionally only specific food allergies will be noted 

If adilorhydna exists, one teaspoonful of dilute hydrochloric 
aad in water, gastron, or orange juice, is to be sipped dunng 
each meal This may improve digestion, furthermore, it may 
assist m maintaimng the gastric germiddal barrier, the im- 
portance of which should not be under-emphasized until its 
r61e is more defimtely established Other medication, such as 
Fowler’s solution administered mtennittently, accordmg to 
the patient’s tolerance, or from 5 to 10 minim«; of tmeture of 
lodin m water three tunes a day, mtemuttently, accordmg 
to tolerance, maj' help shghtlj* 

EDUCATION 

In a great many instances the phj-siaan only adinses removal 
of teeth and tonsils, and gives the patient a pessumstic fare- 
well This is inadequate and is a raison d’etre for the cultist 
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Most of our arthntic patients have accomplished long-con- 
tmued and painful hegiras in search of a “sure cure ” They 
come to the Chnic as a last resort, poor in finances, m health, 
and in spints Rarely do they know more tlian the most airsoiy' 
details as to tlie character of tlieir malady A verj’ large per- 
centage have at one time or another drifted to tlie cults AViUi 
regard to osteopath)' it is true tliat at least a cerUiin amount 
of rehef from tlie rational treatment with massage •was frequently 
achieved, often for the first time In many cases treatment has 
been spasmodic and half-hearted, all the measures herein ad- 
vocated being used at one time or anotlier Our onn method 
of treatment is limited to time-wom procedures Hon ever, 
the patient’s response to the weekly educational lecture is 
gratifying In unsdentific terms are taught the fundamentals 
in the structure of jomts and the physiology of joint functions, 
the rdle of exerase, baking and massage, and tlie nature of 
focal mfection and the relation it bears, removed or unremoved, 
to the systemic infection It is cxplamed nhy certam proced- 
ures help and why others are of httle use The patient is taught 
to consider himself in the same category as the tuberculous 
patient ndth regard to treatment, nhich must be general as uell 
as local He is urged to cany out all possible procedures per- 
sistently no matter hoi\ relatively unimportant tlie mdividual 
procedure may seem He is instructed as to the clironic self- 
limitmg nature of the disease, encouraged to be hopeful, and 
to fight optimistically the mfection he carries With the res- 
toration of partial peace of mind the patient is most grateful, 
even though his impro\cment is quite slow and measured 
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A list of the A'anous pathologic conditions producing vertigo 
IS to be found in any of the modem textbooks of medicine The 
array is both length}* and formidable, and the average medical 
student has difficult}* in pickmg out the parbcular disease 
picture that fits his vertiginous patient most dosely It n ould, 
therefore, be unnecessai}’’, not to say tedious, to attempt to 
compile an exhaustive and comprehensive classification of dis- 
eases Tvherem vertigo is a prime symptom It ■would be of more 
A'alue to select a few cases and to discuss the relative importance 
of the symptoms m each In such wise did Hippocrates recog- 
nize that “anorexia, heartburn, vertigo and a bitter taste of 
the mouth in a person free from fever mdicate the want of purg- 
mg upwards ” Hippocrates’ classification of diseases was radi- 
mentai}’, but at least his grouping of s}'mptoms and signs mto 
readily recognizable pictures was of defimte importance from 
the standpomt of the patient’s future A small group of pa- 
tients rnth vertigo are worth stud}'mg, with the hope of deter- 
minmg the significance of that symptom 

ILLUSTRATIVE CASES 

Case 1 — man, aged thirt}-fire years, came to the Clinic complaining 
of dizziness For at least ten I'ears he had had transient nngmg noises m 
both ears Nine months before examination, he had suddenl> de\'eloped 
the sensation of dizziness nith blumng of Aision and uncertainty of balance 
This gradually diminished, and disappeared tvithm a fen hours. Daily 
thereafter he had cxpenenced the same sensation, lasting from a fen hours 
to two or three days He n-as unable to describe the feelmg defimtely, but \ 
there nas no actual sensation of subjective or objecti^'c rotation At no 
time had there been impairment of hearing, or disease referable to his ears 
Occasionally, nhen the distress n-as se\-ere, he had N-oimted sour material 
Usualb after a meal he experienced burning distress in the abdomen He 
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had aln-a>s been a hc^^y smoker and troubled wnth constipation Free pur- 
gation \nth calomel relieved his dizziness 

General phj sical examination did not disclose cwdence of serious disease 
The patient had septic tonsils, but his teeth were in good condition There 
^vas no evidence of aural disease A detailed neurologic examination re- 
x-caled nothing unusual, and altogether there were few positi\e findings 

Comment — ^The patient represents a relatively common 
type seen from time to time m a large clmic The complaint 
IS usually of an mdefimte sensation of dizziness mthout any 
rotary or tumbling character, and is eitlier constant or vague 
in occurrence Some of the patients have neurotic and un- 
stable personahbes, but many are evidently suffering from a 
defimte, newly acquired disease which incapaatates them 
considerably Migrame ma}' play a large part in tlie history of 
such patients Removal of foa of infection, treatment for 
constipation, and ehminahon of tobacco or alcohol may amehor- 
ate the course of the disease 

Case 2 — ^A man, aged forty scii’cn years, came to the CImic complaining 
of sewrc attacks of x-ertigo Twelw years before, he had developed a high 
pitched tinnitus in the left ear, and progrcssiw deafness For nine }‘cars, 
he had been almost completely deaf and had constant tinnitus in this eir 
A }ear before examination he had had an attack of wrtigo which lasted 
about an hour It wras not repeated until six months later, and then the 
attacks became more and more frequent until they were a weekly occurrence 
They came on so suddenly that the patient pitched forward and sometimes 
did not have time to save himself from falling flat on his face Etcn while 
recumbent, sensations of falling forward continued, and thirty minutes after 
onset, foiciblc xximiting began Vomitmg and wrtigo continued for an 
hour and then diminished in sevent}, so that at the end of two hours the 
attack was over and left him weak and exhausted He has been awTikencd 
out of a sound sleep by an attack There has been no change in his hearing 
and no increase in tinnitus dunng or between the attacks He had become 
depressed and imtabic and was in constant fear of an attack 

General physical examination rei'calcd nothing unusual except a marked 
dental infection with septic tonsils, and deafness in the left car This deaf- 
ness was not total as he could hear a loud shout on that side Sounds, accord- 
ing to the Weber test, were referred to the right side, and bone conduction 
wms reduced on the left side His hearing of low “C" was greatl) reduced 
and he could barely hear a “G" tuning fork There was no spontaneous 
nystagmus, and all responses to calonc stimulation of his scmiarcular canals 
came through intact There was no cxadcncc of otitis media at any time A 
diagnosis was made of toxic tertigo, and the patient was adtnscd to haw 
his oral and tonsillar infection cleared up 
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Comment — ^It is a startling and bewildering experience to 
have one’s universe suddenly sway and whirl without appropri- 
ate warning or manifest reason When accompanied by intense 
nausea and forcible vomitmg, it is apt to shake the confidence 
of the average man m the fitness of thmgs Repeated at re^;ular 
intervals, this experience creates a constant apprdiension of 
bemg struck down m the midst of pleasure or important duties 
A state of anxiety often is superimposed on the onginal disease, 
and turns mtermittent suffenng into a state of constant nervous 
debihty 

The patient’s condition m this case is extremely distressmg, 
and usually m sudi a case there is httle to account for the cause 
In all su(i cases there may be no evidence of past or present 
disease of the rmddle or external ear The normal health 
between sudden severe, yet transitorj' attacks constitutes 
the chief characteristic This patient has a slowly progressive 
destructive lesion of the eighth nerve or its endings m the lab5-r- 
mth The process imtates as it destroys, hence the attacks, 
and when complete destruction of both vestibular and cochlear 
portions of the nerve is accomplished, the attacks will cease, 
probably leavmg, however, total deafness with extmction of 
all responses to the lab3aintlune tests It is possible to have 
many variations of this process The imtation may be transitory 
and leave no residue It is relatively common for a patient 
to have one severe imtial attack, resulting m a deafness that 
soon dears up Succeeding attacks may be hghter and finally 
cease, with no residue Agam, there may be a single violent 
attack that leaves the patient permanently deaf and with a 
dead eighth nerve Mem&^e, m 1861 , described only one 
phase of the condition, and wrongly attributed the process to 
hemorrhages mto the inner ear This mterpretation, the re- 
sult of examination of his one necropsied case, will not bear too 
dosdy scrutmy, and like other diseases that cany the name 
of a distinguished physician, Memere’s disease is remembered 
as representmg only a part of a large and varymg dmirgl syn- 
drome Early observers saw only part of the manifestation 
of a disease process in their hmited field of ei^ienence, and 
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hence arose a misleading nomenclature that leads to error 
in diagnosis 

More recently, a to\ic cause has been attributed in cases 
of paroxysmal tinnitus, deafness, vertigo, nausea and vomiting, 
and tlie degree of severity and permanency of residue is estimated 
in terms of the amount of tovin received at cadi attack ITic 
initial attack may be relatively severe, but be followed b} less 
severe attacks, it is then said the patient is getting better 
On the other hand, cadi attack maj' be of similar or increasing 
seventy until the eighth nerve is destroyed '1 lie tinnitus and 
deafness may pursue an independent course, or Uicy may be 
increased witli each attack The responses to labjTintliinc 
stimulation by caloric irntation or turning may varj’, just 
as docs tlic deafness during and between tlic attacks 

Much spcculabon is rife as to the point of attack of this 
h 3 T)otlictic toxm The eighth nerve itself has been considered tin 
point of assault by some, and the term “cightli ncr\c neuritis” 
is being used, by others the scat of damgc is located in tlic nerve 
endings or organs of licarmg and equilibrium m tlic inner car 
There is no proof for cither assumption and further research is 
required to clear up so fine a point of differentiation It is 
unlikely that tlic brain stem and connections therein of tlic 
eighth nerve constitute the affected area For a disease to se- 
lect one nerve structure in so crowded a region as the medulla 
and pons, and moreover for it to fluctuate m intensity, is witliout 
analogy m the pathology of the central nenous system One 
might compare the clinical manifc'.Litions of toxic \crtigo willi 
tlic intermittent piroxv'sms of trigeminal neuralgia, but tlic 
analogy fails ivhcn one considers the absence of any permanent 
damage of the fiftli nerve in Uic latter disease 

As to the source of the hypotlielic toxin, tlic teeth, tonsils, 
prostate gland, and intestmal tract h-i\c been incriminated, 
sometimes rightly so since appropriate miMsurcs directed towards 
clearing up infection in these areas have relieved symiitoms 
Drugs, alcohol, tobacco, syphilis and mumps play a part in 
certain instances, but in others no source of toxicitj can be 
found, nor any' actual cause for the disease Pilocarpin sweats 
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have been used vrith a view to elrniiaafang the tovm, but often 
■with disappointing results Too often, the disease process 
runs its own course, ending in complete disappearance of the 
attacks without permanent residue, or a gradual dnmnution 
m number and seventy over a penod of months or years, lea\Tng 
an extmct eighth nerve apparatus 

The response to stimulation of the labyrinthme portion of 
the eighth nerve m patients with toxic vertigo \’aries with the 
degree of mjury to the eighth nerve apparatus, and with dif- 
ferent stages of the disease The response maj- be normal, 
diminished, or absent; if absent shortly after an attack, it may 
return between attacks, as does the patient’s hearing Con- 
trary to prenous teaching, there may be a dissoaation of hearmg 
and vestibular function A deaf ear may reqiond normally 
to calonc stimulation, and yet an ear with perfect hearmg may 
not respond at all Later, after the attack, the responses maj" 
return, and full function of the nerve be reestablished 

ChmcaUy, the characteristic features of these cases of toxic 
vertigo are the dear-cut attacks and the complete absence 
of signs or sj^iptoms pomtmg to any invoh ement of the central 
nervous sj’stem except that of the eighth oamal nerve In 
the next case, however, a very different picture is presented 

Case 3 — A ivoman, aged fifty-two I’ears, came to the Clmic complainmg 
of dizziness and unsteadiness of gait Seven j'ears before, she had noticed a 
persistent fluttering sound m her right ear which increased in intensit} until 
fi^'e jears before examination, when she became deaf m that ear, and noticed 
a numbness of the right half of the lips which giaduall> spread to the right 
cheek dunng the fi%'e jears She had recently had difficult} in retaining food 
m the right side of her mouth as it slipped out without her bemg aware of it 
Four vears before cxammation, she had experienced a constant sense of vague 
dizziness, more and more associated with an actual unsteadiness in gait and 
posture This had been progressive to the time of examination Two years 
before, ocapital headaches had appeared, commencmg earl} m the morning 
The} were of increasing intensit}, but short m duration, and often were ac- 
companied b\ transient blindness, increase in dizziness, and wmiting \Tsion 
had failed stcadil} for six months, but there had been no diplopia 

General ph}'SicaI examination, aside from ophthalmoscopic and neuro- 
logic tests, disclosed little of importance There was bilateral papilledema 
of the optic nerve head, of three diopters, with hemorrhages and exudates in 
the surrounding retina Neurologic examination disclosed a marked hon- 
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Tontal, \ertica! and rotai> spontaneous n>'stapnus There w-as complete 
deafness m the nght car to all tests, and correspondingK no respon'c to 
caloric stimulation on this side The left side xi-as normal to all auditorj and 
\'cstibular tests The corneal reflex w-as absent on the right side and there 
was a subjective hypcsthesia over the second di\ ision of the area of the fifth 
nerve on the right side The most marked finding vras ataxia m walking, 
the gait was reeling, cerebellar in type, and the patient had a tendenej to 
fall to the right The sevamth nerve was normal in all its divasions The 
diagnosis of a right acusticus tumor with increase in intmcramal pressure 
was made and surgerj advased At operation the diagnosis proved to la: 
correct 


Conmeitl — ^This patient’s history and findings present ’^a 
marked contrast to those of the patient m Case 2, who had a 
histor}' of intermittent attacks of aertigo with periods between, 
of more or less well-bemg In Case 3, the history is of a remorse- 
less progression, mvohing first the eighth nerve, later the fifth 
nerv'c, and finally the cerebellar tracts m the medulla and pons, 
with increase in mtracranial pressure due to disturbance in 
the circulation of the cerebrospinal fluid The patient’s first 
complamt was tinmtus, and later deafness Thus far there is 
an analog}' between this case and Case 2, but thereafter, their 
courses were absolutely different, signs mdicating a spread of 
the damage, due to the growing tumor, appearing m Case 3 
The V ertigo of the patient in this case is different Subjecliv elj 
it IS more or less constant, and is merged with, and dominated 
by, an ataxia Cushing expected to find a history of parovy smal 
vertiginous attacks in the thirty patients with acusticus tumors 
whose cases he reviews Although there was not uncommonly 
a sensation of giddiness relieved by recumbency, onlj one pa- 
tient had a clear-cut paroxj smal attack of vertigo 

In toxic v'ertigo, the neurologic examination usuallj shows 
no other sign than involvement of the eighth nerv'e During 
an attack, or rarely between attacks, there is nvstagmus, but 
the lost corneal reflex, facial hj-pesthesia, ataxic gait, and optic 
papilledema are enough to suggest a more senous lesion than 
a toxic assault on tlie eighth nerve Hie headaches, vomiting, 
ataxia and faaal numbness arc of more concern to tlie jiatient 
than her dizziness Again, her dizziness is not so unportant 
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as her inabihfy to walk straight, to balance, and to control her 
Innbs The vertigo had never been paro^’smal 

Patients with vertigo are often sent to a neurologist with 
the suspiaon that the vertigo is a sign of early tumor m the 
postenor fossa An acusticus tumor is suspected first because 
of the deafness and tinmtus, but often tumor of the cerebellum 
IS m the min d of the obsen'er The intense violence of the at- 
tacks of vertigo, the vomiting, and the ataxia durmg an attack, 
seem pnma faae endence of somethmg senous, but actually 
the more defimte, clear-cut, and sudden the attack, the less 
likely it is to be due to something senous Progressive destruc- 
tion of an}' of the structures m the cerebellum or bram stem 
produces other and more promment signs than vertigo 

Case 4 — \ man, aged thirtj-sewn jears, came to the Clmic com- 
plaining of failing vision and headaches As a boj in school, his clum5> gait 
had earned him the sobriquet of “fall over the chair ” At the age of eight 
or ten vears, he had had a bilateral suppurative otitis media with deafness, 
■which improved \nthm three xreeks, but the right ear remained deaf He 
had had no discharge from the ears since then Seventeen years before ex- 
amination, be had noticed a clumsiness in using his right hand, which pro- 
gressed until he had to learn to write wrth his left band At the same time, 
he noticed slight awkwardness m using his nght foot and leg This trouble 
became stationary after eight or ten months and remained so until three 
years before commg to the Clinic, when it began to progress in seventy, and 
twel\-e months before, he had developed headaches, diffuse at first, but later 
localized to the nght occiput These headaches, at first intermittent, had 
become constant with acute exacerbations during the last three months of 
illness pnor to the exammation here Dunng these paro'visms of intense 
headache, which lasted onh from two to five minutes, he expenenced dizzi- 
ness for the first time It was not definite in character There was no sense 
of rotation or falling forward or backward The dizziness was so inextnc- 
abl\ mmgled with the headache that the patient was not able to desenbe it 
clearly The mcoordmation of his nght arm and leg increased also dunng a 
parori-sm of headache, and he was generalh ataxic Three months before, 
his vision had become blurred, reading had become difficult, and all the other 
symptoms of headache, ataxia, mcoSrdination and dizziness were becommg 
progrcssnely more severe 

On exammation, the patient was found to have edema of both optic 
none heads, of five diopters, vnth punctate hemorrhages around the optic 
disk, but his vision ■was still fairly w ell preserved He had a defimte honzontal, 
vertical and rotary nvstagmus and his heanng in the nght ear was greatly 
impaired He was ataxic, reeling to the nght, but could walk without assist- 
ance Incoordination of the nght upper and lower extremities was quite 
VOL. S— S3 
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marked, and he failed to perform accurateh the usual finRcr to no«e and 
heel to knee tests There n-as little WTong with the left upper and lower 
extremities except for the general ataxia Percussion o^ er the nght occipitil 
bone was painful, his headaches were the most scTCrc in this region Cilonc 
irntation of his right ear produced no responses except a mild aairtigo on stim 
ulation of the honzontal canal Responses from the left side were normal 
This might be interpreted as indicating a residue left from the suppuratne 
disease of the car, or inaolaoment of the aestibular tracts during the more 
recent trouble The escape of one part of the acstibular tracts, that is, the 
right horizontal canals wath damage to the others and to the cochlear part of 
the eighth nerve, according to modern views of the Barany test, might sug- 
gest a lesion of the bram stem rather than of the end organ 

A diagnosis of nght cerebellar tumor was made and surgical exploration 
adnsed -At operation a rclativcl} large cerebellar c>st, 3 bj 4 cm in diam- 
eter, was found in the nght cerebellar lobe Thirty cubic centimeters of n 
jellow gelatinous fluid was extracted, and stringy necrotic bnin tissue was 
casilj curetted from the cjst wall which was apparcntl} the remains of a 
degenerating glioma of many years' standing 

Commetti — Dizziness was again a relatively minor sign dur- 
mg the progress of the disease Damage to the nght cerebellar 
lobe may produce the focal signs of homolateral ataxia and m- 
coordination, as in this case This was the promment sjTiip- 
tom for many years until increased mtracranial pressure brought 
more signs in its tram Dizzmess accompanied the severe 
headaches durmg tlie last tliree montlis, and it was apparently 
due to the nse in intracranial pressure It was not an early 
or a focal symptom, nor was it of any definite character 

In tlie past it was thought that cerebellar tumors produced 
a type of x crtigo of localizing significance and that Uie rotation of 
surroundings in relation to the patient, or vice versa, mdicatcd 
an extra- or intracercbcllar tumor More recent obserx'crs 
deny tliat this occurs frequently enough to be of practical x'alue 
Weiscnburg doubted whether the tj^pc of xertigo associated 
with cerebellar tumors could often assist in the localization of 
the tumor According to his obserx'ation the x'crtigo is more 
likely to be x ague and mdcfinitc, and can never be used as a focal 
sjTnptom and for purposes of localization In Case 4, its local- 
izing X alue was nil, smee it w as probably more the result of general 
mereased intracranial pressure than of mx local pressure cfTcct 
of the tumor 
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Tumors filling the fourth ventricle and arising from its rralk 
may produce paro^rsmal, or continuous dizzmess, even without 
signs of mcreased mtracramal pressure la a recent study of 
tumors in this region, I discovered that m fourteen patients 
with the disease, vertigo was prominent in the histones of 
four, and m one it had preceded all other symptoms by nearly 
three years The latter described it as a sensation of con- 
stantly looking through at a heat haze. It mterfered with his 
wralkmg and workmg, and suddenly turning his head to the n^t 
produced an exacerbation of this dizziness Ataxia appeared 
only m the last six months of the illness, and signs of mcreased 
intracranial pressure appeared even later Tumors of the 
fourth ventricle are relatively rare, and vertigo was marked 
in only a small number of these Vomiting was the most marked 
symptom, in the majonty it was the earhest, and was assoaated 
with headaches Vertigo, if it occurred at all, wras a later 
gmptom Sudden attacks of vertigo due to a cgrsticercus cyst 
free m the fourth ventnde have been descnbed by Bruns m 
Germany, but cysticercus disease is rather rare m this countr3^ 


Case S — A man, aged si'Wj -three years, came to the Clmic complaining 
of a numb burning sensation in his left arm and leg Ten weeks before, at 
10 a m., he had deivloped a sudden attack of I'ertigo with a sense of rotation 
of surrounding objects It lasted one or two mmutes and disappeared as 
suddeni} as it had come At about 9pm the next day, with the same sud- 
denness, he wmited and contmued domg so for two or three hours About 
five minutes after the voimtmg commenced, vertigo came on agam with the 
sensation of a clockwise rotation of objects The wrtigo also lasted se\-eral 
hours, and attacks contmued during the next four weeks nhenever the pa- 
tient sat up or turned suddenlj , so that through fear he remained in bed The 
third daj after the onset of trouble hiccup made its appearance, and there 
were paroxj-sms of this almost ei-ery hour for ten days There n-as a con- 
vergent strabismus of the right ej-e with diplopia at the onset, and the pa- 
tient was so hoarse that he could onlj speak, in a nhisper Both of these 
troubles improved durmg the next six months, but the hoarseness did not dis- 
appear altogether A week after the onset, a burnmg numbness over the 
left leg and arm developed, nhich has persisted and formed his chief com- 
plamt. Dunng the four weeks the patient was acutelj ill with vertigo, 
'•omitmg and hiccup, although there was marked prostration, he did not 
lose consaousness or have headache At the time he left his bed and for the 
first tunc after his illness, he h-id some trouble in controllmg his nght arm 
and leg, but this had practicall} disapjiearcd 
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Ph>’sical examination rewaled 1 xwll preserved, obese elderl> man wth 
moderite pcnpheial artcnosclerosis His swtolic blood pressure ms 14S, 
and Ins diastolic 95 Ophtlialmoscopic stud\ of his ew grounds disclosed 
moderate retinal artenoscicrosis There was a narrowing of the nght pal 
pcbral fissure, recession of the globe of the c>c, and reduction in the sire of 
the right pupil There was no noticeable ocular muscular weakness, although, 
when a red glass was used, he developed a crossed diplopia on looking to the 
nght There was slight bilateral ptosis, more marked on the right The 
patient had diminished hearing in each ear, commensurate wath his age 
His right \ocal cord ans paralyzed and the left side of the bod\ below the 
claaacle was anesthetic to pain and heat The reactions to other forms of 
stimulation, including tactile, were normal Both corneal reflexes wore nor- 
mal The gait was only slightly ataxic, and there was no incoGrdination of 
the upper extremities There were no changes in murele strength or tendon 
reflexes Mentality was normal 

Comment — ^In a study b}’’ Woltman of 146 patients with 
cerebrospinal arteriosclerosis, dizziness was complained of in 
57 per cent In 11 8 per cent it was a prominent complaint 
Altogether, it was the most common sjTnptom in the whole 
group, and seems to be a usual sjTnptom among aged and ar- 
teriosclerotic patients Ordmanlj , the \ crtigo is indefinite in 
cliaracter, and either comes m transitory' mild attacks following 
changes m posture, or as a more or less constant sensation 
Sudden severe attacks w^th nausea, xomiting, and falling, arc 
not so common unless part of a x ascular accident in tlie brain, 
leaxmg a more or less permanent residue In tins case tJic 
brunt of tlie damage was borne by the upper medulla and pons 
The cause was probably thrombosis of one of tJie smaller xcsscls 
in that area, possibly tlie posterior inferior cerebellar, alUiough 
tlie damage was somewhat less than that produced when this 
artery' becomes tlirombosed A small area of softening on one 
side of the medulla will injure a fairly crowded area The 
vomiting, hiccup, and paralysis of the xocal cord were due to 
damage of tlie nucleus ambiguus The xertigo was due to 
irritation of the xestibular nuclei and xestihulo-spinal tract 
The homolatcral ataxia was due to inxohcmcnt of tlie ccrebtllir 
tracts, and the hcterolatcral dissociated ancsthesn to destruc- 
tion of tlie spmotlialamic fibers whicli cross in tlie cord The 
nght conx'crgent strabismus was due to a tcmjxirary lesion of 
the sixth nerxe nucleus, and the Homer's syndrome of tlic nght 
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eye to disturbance of the s3Tnpathetic tract in the medulla 
The more permanent residual, and therefore severest, blow 
was around the nucleus ambiguus and spmothalamic tracts 
consdtubng the sjmdrome of AveUis The succession of at- 
tacks, the first shght, the second severe, the mtense nausea, 
vonutmg and verfago without loss of consaousness, above all 
the prolonged and persistent paros^-sms of hiccup m an elderl}* 
patient with aphoma and paralysis of the vocal cords are char- 
actenstic features of \’ascular lesions around the medulla 
It IS common for arteriosclerotic patients to talk of dizziness 
when it is reasonable to assume that they mean syncopal attacks 
or some phenomenon other than vertigo Be that as it ma}-. 
It IS hard to be sure m many instances what significance th^e 
attacks have Probabl}*, m most instances, there is a tem- 
porarj* \*ascular msuffiaenq' of some portion of the brain 
After a senes of such attacks, one often finds residual weaknesses 
of the extremities, mcreased reflexes on one side, a speech diffi- 
culty, or slight mental impairment The lesions m such in- 
stances probabty are small lacunar hemorrhages, or areas of 
softening Bilateral deafness and bilateral tinnitus are the rule 
m cases of cerebral artenoscleroas, and thee signs with retinal 
artenosderosis, disturbance of Aubratory sensibihty to the 
lower extremifaes, mcontmence of urme, and the patient’s general 
appearance, are common enough to suggest that the vertigo is 
due to cerebral -i-ascular degeneration 

It has been ob^^ousl3• impossible to demonstrate all the dis- 
eases m which vertigo is a sjTnptom Of those remaining, the 
number is legion, but as a whole they are either too obscure or 
too obMous to ment prolongmg the discussion The outstand- 
mg feature, m most instances, is the presentmg disease causing 
the vertigo, such as suppuratl^e lab3Tmthitis, aortic insuffi- 
aency or multiple sclerosis It has been suffiaent to select a 
few types of vertigo and to study th«e m terms of the general 
disease pictures, the underl3Tng pathologic alteration, and the 
prognosis of the particular disease wherem vertigo appears as a 
symptom. 
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It IS probably true that certain persons never have head- 
aches The rest of mankind are more or less mtimately ac- 
quamted vtith the symptom As ivith the Anaent Planner, it 
appears vrhen vre -want it least, and gives advice vrhen we do 
not ask for it. Despite its great frequency, httle is known of 
the etiology, and almost nothing of the subtle mechanism of 
its production A survej’' of the hterature leaves us bewildered, 
and with the conviction that most tests represent only compila- 
tions of the past 

I shall not attempt here to cover all phases of the problem, 
smce this has been done well many tunes, but shall illustrate 
some of the more common types of headaches, by the presenta- 
tion of cases, for the purpose of discovermg what remams of 
the subject when shorn of theory, and viewed in the hght of 
dimcal espeiience This curt and didactic method is necessary, 
when one is sufficiently immodest to discuss a large subject of 
whidi so little is known 

Much has been written concemmg anermc headaches, hy- 
peremic headaches, gastnc headaches, and*o^■a^an headaches 
Certam writers assert that eye-stram causes more than 90 per 
cent of headadies, others would have us beheve that the nose 
is responsible for every headache What, then, shall we beheve 
of diabetic headaches, unc aad headaches, growing headaches, 
and reflex headaches? 

We must return to the source of our text, which is the patient, 
and let him tell us about his complaint. Seven points at least 
should be detenmned m our inqmiy (1) location, radiation 
and depth, (2) duration, (3) frequency, (4) character, (5) m- 
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tensity, (6) progress, and (7) associated sj-mptoms and relation 
to other functions Many satisfactory classifications of head- 
aches have already been made, and the following arrangement 
is based on pomts of importance, and does not mdicate tlie need 
of revismg earher classifications Probably the first pomt to 
be determined in a given case is whether or liot the headache 
IS the result of an orgamc disease 

HEADACHES ASSOCIATED WITH ORGANIC DISEASES INVOLVING 
STRUCTURES OF THE HEAD 

Headaches may be associated wnth various diseases in- 
volvmg the structure of the head (1) diseases of the brain 
and its covenngs, particularly such conditions as tumor, abscess, 
encephahtis, smus thrombosis, meningitis, tuberculosis, sj^philis, 
\’ascular diseases, hemorrhage, trauma, and lumbar puncture, 
(2) diseases of the special sense organs, such as the eje, including 
tumors, inflammatory processes, glaucoma, refractive errors, 
the ear, remembenng that mtracramal extension is not un- 
common, the nose, not overlooking malignant disease of the 
nasopharynx, smus diseases, ^acuum headaclies, and other 
inflammatory' and structural disturbances, and (3) diseases of 
extracranial structures, such as tlie muscles of tlie scalp and tlic 
fasaa 

Hiat a careful history and exammation are the only methods 
of reaching a correct diagnosis in these cases is ob\'ious Mis- 
takes are common, as c\'idcnced by tlie numerous, futile attempts 
made to reheve headaches due to tumor of the brain by refrac- 
tion, and by operations on the nose 

Bram tumor. — ^Headache may be quite absent in cases of 
brain tumor, but as a rule it is a se\ ere and prominent symptom 
It IS most characteristic when it occurs early in the morning, 
often at three or four o’clock, and awakens the patient from 
sleep l\Tiy this occurs so frequently is not known, but pain in 
cases of spinal cord tumors exhibits the same beha\ror If 
mquiry is pursued further, it may be learned that the patient 
\ omits prcdpitately' before breakfast or during a meal, and 
if it can be demonstrated also that the pulse becomes slow 
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or irregular during the headache, then the reasons for suspecting 
increased intracranial pressure are dear 

The location of headache in cases of brain tumor is often 
of considerable value, if mterpreted cautiously, regardless of 
all that has been said to the contrary This is notabty true 
if the pam is localized, and if it is sharp and cutting m character 
Bilateral frontal headaches convey httle information, smce 
they often result from secondary hj'drocephalus; ocapital head- 
aches, on the other hand, when accompamed by ngidify of 
the neck, may lend the necessary support to other evidence at 
hand pomtmg to a lesion in the postenor fossa Local tenderness 
on percussion may be of ^'alue, although I have been seriously 
led astraj' by it The patient presented only an mtense, sharply 
defined, right frontal headache, with marked local percussion 
tenderness and dioked disc, a tumor of the nght frontal lobe 
was suspected The patient contracted influenza while under 
observation, and died Fortunately he had not been operated 
on, but necropsy disclosed a marked erosion from pressure in 
the nght frontal area, where the skull was reduced to the thinness 
of paper, and a pultaceous extracerebellar tumor on the left side 
It IS often said that headache due to an orgamc disease, 
notably bram tumor, is constant If any statement may be 
made, I would say that penods of remission are more character- 
istic of headache due to bram tumor, and that a whoU}’ un- 
mterrupted headache of long duration in a patient not obwusly 
ill, usually turns out to be psychoneurotic in origm To the 
three cardmal and classical symptoms of bram tumor, namely, 
headache, choked disc, and vomiting, should be added a fourth, 
fuH}' as important, namely, a story of progression 

Auerbach stresses combmations of vanous t}pes of head- 
aches, and it IS important to bear this pomt in mmd A patient 
who has had migraine for j^ears maj” also develop a bram tumor 
or hypertension The imgrame may cease on the appearance 
of the second type of headache, or the two may continue pan 
passu The patient is usually able to distinguish the two kmds 
of headache without difficulty. 
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DuLUSTRATlVE CASES 

Case 1 Migraine and nght acusbcus tumor — A woman, aged fort\- 
two >cars, came to the Clinic in December, 1922, complaining cliiefl} of head 
ache and dizziness, of three years’ duration Her headaches dated from 
childhood, they were occipital, assoaated wath \*omiting, and periodic, 
usually accompanying menstruation This type of headache had stopped 
spontaneously about five years before the patient came to the Clinic. They 
closely resembled the father's sick headaches Four years before, she had 
consulted a physician because of crackling noises in the nght car Her 
hcanng became impaired, within six weeks she could not hear a watch tick, 
and at the end of one y'ear the nght car was completely deaf, and the noiies 
had disappeared Three and one-quarter years before she cxpcnenccd 
attacks of transient, oblique diplopia Three years before, nght occipital 
headaches appeared these extended from the lower portion of the occiput 
almost to the bregma, the worst pain being located 5 cm abow and behind 
the ear, these headaches at first came at intervals of two or three hours, but 
recently had become more frequent, lasted from five to twenty minutes, were 
mild or excruciating in intensity, and usually much worse early in the morning, 
aching or cutting in character, and recently had been associated w ith a sensa- 
tion of weakness and impending syncope Three years before she had hid 
occasional slight vertiginous attacks, lasting two or three minutes One 
and one half years before, a "dead, wooden sensation," which was con- 
tinuous and became gradually worse, appeared o\*cr the right side of the face, 
and she also lost the sense of taste over the right half of the tongue A 
slowly progressive right facial palsy appeared at the same time Speech 
became slow and indistinct, and the patient experienced some trouble m 
writing For one year, she had noted difficulty in swallowing sali\*i, and 
during the paroxysms of pain there was a sense of choking and suffocation, 
and also difficulty m starting the flow of urine Six months before, about 
once a day, usually before breakfast and during an attacl of hcKlache, she 
would vomit abruptly, and without nausea 

General examination was essentially ncgatiae, including an x riv of the 
skull There was a keratitis on the right, the liarincss of the cornea making it 
impossible to see the fundus on the left side a chol cd disc of three diopters 
and some hcmorrliages, acrticnl nystagmus on looking upward, a slow coarse 
nystagmus on looking toward the right, and a fine rapid nystagmus on looking 
toward the left, moderate right facial palsy and numerous fibrilLary tremors 
in this territory loss of taste on the right half of the longue, complete deaf- 
ness of the right car, moderate ataxia, avith slight decrease in tonicity, mod 
crate adiadokokincsis, slight d\smctri3, and a aery slow movement tremor 
of the nght upper and lower extremities The speech was ataxic. The 
patient staggered somewhat in all directions on walking, howeaxr, the im 
portance of this symptom was hard to evaluate since she was axry wcak- 
Thc head was tilted so that the chin approached the left shoulder 

A dtagnosis of right acusticus tumor wais made and on exploration a 
neurofibroma was found and completely removed The patient died fivx 
days later, necropsy disclosed multiple small hemorrhages into the cere- 
bellum and poas and bronchopneumonia 
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Case 2 Cerebellar glioma with short histoiy and few objecbre findmgs 
— A boj , aged eight j'ears, was brought to the Clinic m August, 1924, because 
of headache The patient's health had been excellent until seven weehs 
before esamination July 5, he did not feel well, and two dai"s later devel- 
oped a severe left occipital headache This recurred parovj’small}' almost 
dailj, lasted from one to four hours, and was aggravated bj coughing, sneez- 
ing, and jamng of the head Aspinn relie-ved the pain considerabl> 

The examination was essentiallj negative, but it was noted that the 
pulse rate occasionally dropped to 56, and was particularly slow and irreg- 
ular when the headadie was most mtense. There was a suggestion of ver- 
tical ni-stagmus, ^■ery slight inco6rdmation of the left upper extremity , and a 
slight moiement tremor of both upper estremities Exammation of the 
fundus was negative A diagnosis of cerebellar tumor, miolvmg chiefly the 
left cerebellar lobe, was made 

On exploration, the left cerebellar lobe was found to be larger than the 
nght, and a soft, purplish gray mass, e^'ldelltly a ghoma, was found on sepa- 
ration of the convolutions 

In Case 3 a complicating migraine and tlie pauatj’ of ob- 
jective findings mtroduced certam difficulties The ir-ray 
reiealed a ^adow •which comdded wifli the location of the 
pam, which illustrates the occasional %'alue of radiograph}"- in 
these conditions 

Case 3 Calcified tumor of the left postenor panetal region — A min- 
ister, aged fifty -four years, presented himself for exammation m September, 
1924, complammg of pam m the left side of his head His mother and a 
Sister also had headaches Since childhood the patient bad had mtense, 
bilateial, frontal headaches, which came on every five or six weeks, lasted 
one or two davs, were accompanied by nausea, and occasionally by \'omitmg 
These headaches had graduaUy diminished durmg the last ten years, but had 
^n replaced fi\e years before by left-sided headaches of the^me fre- 
quency, which became gradually werse Durmg the last year, they had been 
constant, mcapaatatmg the patient one-third of the time These “new” 
headaches extended from the left eye to the ocaput, mcluded the mastoid 
«gion, and radiated to the left shoulder The pain was of a “heav\ , draggmg, 
“anng-down” type, interspersed by sharp, cuttmg pams of great mtensity , 
particularly m the left occipital region There were no scotomas or TOmitmg, 
and no history of mjury to the head 

The general exammation was essentially negative, save for the findmg 
of a calcified area over the left postenor panetal region Exploration re- 
' 1 !^**^ ® calcified mass 5 cm below the surface. Following decompression 
f 0 patient was completed relieved of the pam 

Brain abscess — The historj* m a case of bram abscess is 
^■pically one of a sudden and stormy onset, perhaps -with con- 
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^'uIslons, pain in the head, ngidity of the neck, fc\er, and leuko- 
cytosis A spinal puncture at the tune of onset may gi\c evi- 
dence of meningitis A period of relative quiescence and ap- 
parent improvement follows, correspondmg to the stage of re- 
coveij’- from the diffuse imtial onslaught, and of encapsulation 
Occasionally there may be complete S3’mptomatic reco\cr3, 
but usuallj', after several weeks, extension of the trouble, or 
rupture of the capsule may be anticipated This condition 
has been thorouglily discussed by Adson 

Arteriosclerosis — Arteriosclerotic headaches arc often diffuse, 
more or less contmuous, as a rule not severe, the sensation 
bemg of pressure rather than of pain Tlie associated confusion, 
vertigo, and lack of attention, and the objective findings, cstabhsh 
the diagnosis 

Lumbar puncture headaches — ^ITie characteristics of lumbar 
puncture headaches, with sj-mmetrical, occipital and frontal 
“drawing” pain, present on arising, disappearing on Ijing doivn, 
are too w ell known to call for further comment 

High cervical cord tumors — High ccnical cord tumors 
may be assoaated witli pains in the head, as in Uic following 
case 

Case 4 — A 'noman, aged thirt>-tno ^e^rs, presented herself for exam- 
ination in hfa>, 1923, because of nght-sidcd headaches %\hich hid begun three 
j'ears before, four months pnor to the birth of a child The headache con 
sisted of 1 "heavy, numb" pain in the right occiput, ivhiob w"is almost con- 
stant and increased steadily in scvcnt> , it wis usually present m the morning 
on awakening Eighteen months before, sharp pains hid dc\ eloped at the 
Mirtex, these would awaken the patient at three or four o’clock in the morn- 
ing, and were usually brought on b> fatigue or b\ jirring, as when riding in 
an automobile or in a street car One >car before, a sharp knife like pain, 
the most distressing of all, began oacr the right eje, this too came on almost 
cacn morning it three or four o'clock All of the pains diminished after the 
patient got up ind moaed around, which she did at this earU hour B> six 
o'clock the> ivere as a rule cntircl} gone, and she would feel well for the re- 
mainder of the dai, and fall asleep at night without trouble Six wreks 
before, numbnc«s and clumsiness of the right hand appeared ‘he found it 
difiicult to pick up a needle The nght leg didn’t "feel just right," and tired 
casil>, although she did not think that her legs were acttialK weaker 

Tlie general examination disclosed a fire months' prcgnanc> The right 
upper and lownr extremities wnre «lighl!> weak, with increare in tonicitj and 
diminution of speed, more marked in the upper thin in the lower The 
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tendon reflexes rrere increased, the nght Bahtnski reflex was strongly posi- 
tive, the left slightly so, the gait was slightly spastic on the right, there 'nas 
partial impairment of jomt sen^ilit> and of stereognosis m the nght hand, 
the pam and temperature sensibflities were moderately impaired over the 
left thigh, leg and foot The spmal puncture findmgs were negative A 
rudimentaiy cervical rib on the left side aas disclosed by x-ra>. A diagnosis 
of high cervical cord tumor was made The patient was advised to let preg- 
nancy pursue Its normal course, and to return for exanunation in November, 
1923 

On her return, in November, the nght hemiplegia had mcreased, the nght 
arm bemg almost complete!} paialj’zed, pam and temperature sensibilitv 
were now normal ov er the left leg, but were completel} lost over the left upper 
extremity, left half of the trunk, and the upper portion of the thigh, bemg 
pracbcall} normal around the buttocks, vibration and joint sensibilitv were 
absent over the nght upper extremitj , tendon reflexes were all slightlj in- 
creased and equal on both sides, the plantar responses remamed as before 
Exploration was advised 

An endothelioma, 2 cm long bj 1 cm m width, ansmg from the arach- 
noid and adherent to the dura, located on the nght side just above the exit 
of the great ocopital nerve and extendmg to the margm of the foramen 
magnum, was removed Smce then the patient has recovered health almost 
completel} 

In this case the ocapital pam probably represented a root 
pam, due to mvolvement, by the tumor, of the nerves dis- 
tnbuted to this area of the head, the supra-orbital pam may 
well hav e been the result of pressure on the descendmg spmal 
root of the fifth cranial nerve 

Injunes to head — Headaches which follow mjiuy to the head 
are often contmuous and persistent, and are usually attnbuted 
to the mjui}”, b}' the patient They are hard to esplam Some 
are probably the result of mjuiy' to the cramal contents, whereas 
many are undoubtedly hj'stencal m ongm [More will be said 
of this subject, and a case historj' presented under Group 5 
Ocular headaches — ^Most of the so-called ocular headaches 
referred to, but not descnbed m texts, are probablj' nothmg 
more or less than attacks of migrame of vaivung seventj” Cer- 
tam ophthalmologists assert that more than 90 per-cent of all 
headaches are due to ej'e-stiam Possibly this is owing to 
the fact that their practice is almost exclusively ophthalmologic, 
and that many of their patients themselves recognize a constant 
relationship between the appearance of their headaches and use 
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of tlie ej es, and the freedom from hcadadies when tlicir e>es are 
at rest For a general type of practice, how ever, such as tliat 
seen at tlic Chnic, m whicli patients come because of hcadadics 
due to any cause, this figure is cnttfely too higli It is Uic 
opmion of the consultmg ophthalmologists at tlie Clinic that 
only 4 to 10 per cent of headadies are due entirely to ej c-strain, 
and nia}' be reheved completely by correction of refractne 
errors There is a large group of persons whom we may desig- 
nate as migrainous, who seem to have particularly scnsitnc and 
unstable nenous systems, and in whom errors of refraction 
constitute only one of the multitude of preopitabng aiuscs 
of headache In these pabents correction of cye-strain nia) 
lessen the number of attacks, but rarely abohshes tliem en- 
tirely Obviously, w’hat has just been said docs not apph' 
to headaches resulting from such conditions as orbital tumors 
Nasal headaches — ^The endless file of patients having mi- 
graine and continumg to have migraine after operation on tlie 
nose of one kind or another, has convinced me tliat unquestion- 
ably too much disappointment and violent objection is directed 
against the preordamed architecture of the nose Headaches 
due to smus infections, structural deformities interfering 
with the physiologic processes of ventilation and drainage 
and vacuum frontal headaches, however, call for appropriate 
treatment which is followed promptly by rchef 

Sphenopalatine neuralgia as a climcal entity is rare Manj 
of the pubhshed case histones arc cases of typical migraine 
Tic douloureuv cured by sphenopalatine mjcctions is not tic 
douloureux Wien asked, “What is migraine?" we must admit 
tliat we do not know It is significant, howev'cr, that of about 
7,000 patients seen annually m tlie Section on IS'curologj' of 
tlie Chnic, many of whom have headaches, no dcfimtcl> proved 
case of sphenopalatme neuralgia has been seen The local 
test applications were made by expert rlunologists, who found 
that a dry swab, water or cocain applied to the region of the 
ganglion gave equallj' satisfactoiy results It would seem tint 
the appellation sphenopalatine neuralgia, at tlie present time, 
represents merely a new label on an old tin can If true ncu- 
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ralgias have their seat in a ganghon, then it is conceivable that 
there might be a sphenopalatme neuralgia, but if so, it should 
present a dinical syndrome as sharp and clean-cut as trifaaal 
neuralgia Such a qmdrome has not yet been dehneated 
Hheumatic, indurative, or nodular headaches — ^These are 
probably caused by inflammatory changes in the muscles over- 
Ijnng the skull The pam, which is superficial in location, is dull 
and adung, and is aggravated by cold drafts and by prolonged 
tension on the musdes overlyung the skull, as when the head is 
held forward m readmg or sewing Points of tenderness are 
common The headaches are usually reheved by heat and 
massage, and are often associated with rheumatic pains else- 
where At the Clmic, we have not been able to palpate nodes 
of mduration, said to be so characteristic of the condition 

HiUSTRATIVE CASE 

Case 5 — A woman, aged fort>-one S'ears, came to the Clmic m June, 
1924 For about eight yesxs she had suffered from achmg pains m the neck, 
vhich radiated to the shoulder and back. At the time of onset, the muscles 
of the lower extremities were also painful The pams were much aggravated 
m 1923 bv sitting for an hour m front of a garage on a cold day, without hat 
or coat After this, thev became worse on exposure to cold, and whenever 
the patient was compelled to sit m one position for a long time, as when listen- 
ing to a sermon or readmg Thej were greatij relieved b> heat 

General examination reveal^ mfected teeth and tonsfls, hvpertrophic 
anhntis of the sacro-3iac joints and of the lumbar spme, and tenderness of 
the nuchal musdes A diagnosis of rheumatic headache was made Elim- 
matioa of infected foa and prolonged applications of heat to the painful areas, 
followed b\ heavj massage, brought relief 

Acromegaly — ^lii acromegaly we sometimes see diffuse 
and persistent headache, this has probably the same significance 
as pam arising from other parts of the body, such as the hands, 
whidi are undergoing rapid structural alteratioiis Headache 
from other cause, sudi as tumor, occur m acromegaly' also 

headaches ASSOCIATED 'WITH IKFECTIOXJS AKD TOXIC DIS- 

TDEBAKCES 

Acute infections — ^Many of the acute infections, such as 
smallpox, scarlet fever, pohomyehtis, and tnchiniasis, often are 
accompamed by violent hedaches 
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Nephntis — Like otlier tone headaches, those associated 
w ith nephritis are usually bilateral, vaguely frontal or general 
in location, more or less continuous, aching m character, mild or 
severe They are most common m cases of chronic diffuse 
glomerular nephritis, and may be due to retained products 
In this connection the work of Hevhtt, Gilbert and ^^lckett 
IS excccdmgly interesting and mstructive These in\csligators 
found tliat tlie ingestion of suffiaently large quantities of urea 
to raise the blood urea to 150 or 160 mg for cadi 100 c c pro- 
duced a dull headache and a feehng of hghtness as tlie first sjTnp- 
toms One of these subjects vas migramous, and the experi- 
ment seemed to precipitate an unusually sc\ ere, but diaractcr- 
istic attack of migraine 'Jhe appearance of a toxic tjpe of 
headache preceding an epileptiform seizure sliould make us 
tlunk of the possibihty of nephritis The seizure of so-called 
essential epilepsTj' appears abruptly, mth or without prchwwai^ 
aura, loss of consciousness is instantaneous A patient liaMng 
an epileptiform com-ulsion •while plajnng cards will often tcH 
us what card he intended to play before he lost consciousness 
I have learned from internists who arc especially interested in 
tlie study and treatment of nephritis, that there arc two con- 
ditions in which ncpliritic headadics arc prone to occur (1) 
when tliere is considerable retention, as mdicated by high blood 
urea, and (2) when there is an assoaated hyTicrtension Often 
tlie two arc combmed The headaches of hypertension haxc 
certam characteristics wliidi distinguish them from toxic head- 
aches, these wall be discussed later 

Poisomng — ^Undoubtedly headadics may result from poi’^on- 
mg by some or all of tlie following substances amyl nitntc, 
ether, chloroform, hydrogen sulphid, carbon monoxid, tobacco, 
morphin, alcohol, caffcin, and lead AATictlicr these headaches 
are irectly due to the toxic agent, or indirectly due to a secondary 
toxm produced by the body , is not certain 

HEADACHES REFERABLE TO DISORDERED CIRCULATION 

Here we may indudc tlie headaches noted in hy'pcrlcnsion, 
in pissixe congestion, and m polycy tliemia 
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Hypertension — The headaches of hyrpertension are rather 
characteristic in that they tend to appear early in the morning, 
and usually wear off after the patient gets up, they are as a 
rule bilateral, occipital or frontal, and tend to occur almost 
dafly, m contradistmction to most types of headache They 
are said, by Mackenzie, to occur on dbange of posture, but they 
do often awaken the patient from sleep They may resemble 
the headaches of bram tumor even to the esitent of haAing as- 
sociated choked discs (W^agener and Keith) 

Passive congestion — [Mediastinal tumors may produce pas- 
sive congestion of the head by mterference with the return 
circulation to the extent of producmg marked conjunctival 
edema Headache is not uncommon 

Polycythemia. — ^In polycytheima the blood-vessels maj” not 
be suffiaently large to accommodate all of the blood Li one 
case seen at the Clinic the blood \ olume was two and one-half 
times the normal amount 

MIGBAIKE Aim ITS VARIATIONS 
The most st riking manifestation of mignune is headache, 
however, there are an abundance of other ^Tnptoms, sudi as 
ocular manifestations, notably scotomas, paresthesias, paralj'ses, 
gastro-mtestmal disturbances, TOsomotor reactions, and psy’^chic 
fluctuations, so admirably discussed by Moersch 

Doubtless many of the mythologic types of headaches 
which must have bewildered writers, and certainly confoimd 
readers, belong to this category, namely, anemic, congestive, 
nervous, habitual, familial, adolescent, anaphylactic, periodic, 
bihous, neuralgic, hver, ovanan, utenne, menstrual, pehuc, 
gallbladder, gastnc, intestmal, ocular, nasal, sphenopalatme, 
diabebc, unc acid, pitmtary, reflex, sympathetic, and other 
headaches Almost every of treatment and operation 
has been resorted to for its rehef, mcludmg the removal of an 
eye, ance the pam seemed to lodge there, and trephme of the 
skull 

In all probabihty, migrainous attacks may be precipitated 

hy a great many different factors, which means that the actual 
voi,8— S4 
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underijing cause is uholK unknown, and proliably the result 
of some instability inlierent in tlie organism Jclliffe gi\cs 
an excellent re\iew of the subject Statistical details may be 
found treated more extensively m Leuandonsky ’s “Handbuch 
der Neurologie ” The condition is usually* regarded as heredi- 
tary, and a family history of headache undoubtedly aids in its 
diagnosis The proof of heredity, however, m sucli a prevalent 
affection, as stated by Jelhffe, is difficult 

Often one hears that a headache “may turn into migraine,” 
“that it was not migraine, because tlie patient did not vomit ” 
It should not be forgotten that migramc is protean in its mani- 
festations, tliat tlie attack may* be mild or sevare, may be evi- 
denced by only' a dull headache, by a transitory scotoma, bv 
a passing period of mental depression and “loginess ” 

“Anemic headaches ” — The references to “anemic head- 
aches” are many' Auerbach, m his book on headache, says, 
wntli reference to constitutional diseases “First and foremost 
in this connection must be mentioned the various forms of anemia, 
and the most frequent cause m proportion to inadcncc is chloro- 
sis ” Ross says, “Anemic headache is of a dull tension cliarac- 
ter, usually affecting the temples, brow and vertex, and extend- 
ing along the sagittal suture It is reliev ed by rest m bed and 
the recumbent posture, and rendered worse by' long main- 
tenance of the erect posture There is a disposition to faint, 
general pallor, palpitation, dizzmess, and utenne disturbances 
in chlorotic females All causes wliicli exliaust the ncrv’ous 
sy'stem, such as anxiety*, night watching, and sexual excesses, 
aggravate this form of headache " Oppcnlicun says that 
anemia, whether clilorotic or occasioned by loss of blood, is 
almost regularly' accompanied by headache, whidi is usually 
dull and pressing On the other hand, Dcrcuni says, ‘Tinally 
it may* well be doubted v\Iietlicr he id pain constitutes a symptom 
or at least a prominent symptom of cerebral anemia Cerebral 
hyTicrcmia as a cause of headache has suffered an almost similar 
fate ” In an intervaew witli a prominent internist who probably 
has seen more cases of anemia than *iii\ one eUi in this country , 
he remarked ‘ I think \ ou can use the red ptnril on that Ilitrc 
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IS no such thing as an anemic headache, either in pmnaij* or 
m secondaij' anemias Of course people haAing anemia may 
have headaches, as do others, but it is not a part of the disease ” 

“Diabetic headaches ” — Regarding “diabetic headaches” an- 
other internist vrith a large eiqpenent^ vnth diabetes, remarked, 
“I never heard of such a thmg, indeed, headaches and diabetes 
do not go together Diabetic patients practicall}- never have 
migramous attacks ” 

“Pelvic headaches ” — ^\Ve have been told much of pehnc 
headaches A gjmecologist of inde evpenence said, “There 
IS no headache that ma> consistently be regarded as an ovanan 
or a utenne headache Headaches are common dunng the 
menstrual penod, but we can hardl}’’ call this a menstrual head- 
ache, smce intermenstrual headaches of the same tj^ie too 
often occur m the same mdiidduals ” Dercum said, “In- 
deed, I think It may well be doubted whether a headache di- 
rectly dependent on an uncomphcated pel\^c disease reallj* 
exists ” 

ReSex headaches — ^In regard to reflex headaches, von Leube 
says, “^^el3* many clmical observations are still necessarj* to 
detenmne precdse diagnostic pomts of support m this respect ” 
That referred pam maj- result from diseased structures else- 
where, as m dental disorders, is well known 

Sympathetic headache — Of sympathetic headache it is 
said, “Sj-mpathetic headache may supervene on disease of al- 
most all the penpheral organs The most common form 

of this \’anet5’' is the brow ache of gastric catarrh ” Sympathetic 
headaches, too, ma}' be cast mto the limbo 

Gastro-intestmal headaches — ^In differentiatmg migrame- 
like attacks from hj^peraadiU*, Auerbach sajs, “Confusion 
ma\ be a^ oided by remembenng that nugraine begms m child- 
hood or adolescence at a tune when hj’peraadity* is hardly 
seen ” This differentiation w ould seem to pro\ude veiy m- 
secure footing, masmuch as there are many exceptions to the 
rule that migrame be^ns early in life We are admsed else- 
where that an examination of the heart, unne, blood, eyes, 
smuses, and reflexes is essential before a diagnosis of gastnc 
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headadie can be made A diagnosis tliat hinges too much on 
exclusion also hangs by a tenuous tliread A rcvien of the 
histones of cases of gastric headaclie shows tliat tliey resemble 
migramc, and the fact that tlie headaches are rche\ed by a 
careful regimen is also charactenstic of migraine No doubt 
mtestinal upsets may produce migrainous attacks Alvarez 
regards these disturbances as mcclianical m origin, and related 
to distention of the rectum rather tlian to to\ic factors 

ILLUSTRATIVE CASE 

Case 6 — \ scliool teacher, fift>-onc jiiirs of age, had Ind since child 
hood intense ittncks of mignine c\crj two wets, and lasting one and onc- 
half doj-s She wns cntircl> well and actively engaged in wort between the 
attacks She Ind learned that resection of the colon might relieve the con 
dition, and requested that this operation be done, standing reidj to accept 
cverj responsibility With a good deal of misgiving an iliosigmoidostom) , 
developed bj Sistrunk, was performed Siv and a half months have passed 
since the operation, and for the first time since childhood this woman has 
experienced complete relief from the prostrating headaches It remains to 
be seen whether the relief will be permanent 

It is w ell known that migramous attacks often cease following 
cholccj'Stectomy, yet there arc too many c\ccptions to suggest 
this as a tlierapeutic measure Ihe profound effect that tins 
operation may hav e on digestion is suggested bj' the researches 
of Mann 

Hare observes that 2,000 migrainous persons who had 
enteric fever did not, tliercaftcr, have migraine, this cmphasircs 
tlie extraordinarv' and singular behavior of the disorder 

Bowing has noted that x-ray and radium treatment often 
produce headaches in patients who have hitlierto been subject 
to headaches, but docs not do 'o in other patient" This is 
true, regardless of the structures radiated 

All tins leads to the inference tliat an unlimited number of 
factors, such as diet, constipation, esposure to wind or light, 
riding, eve-strain, worrj, excitement, or late Sundav morning 
sleep may precipitate headaches in certain per-,ons, w hcreas the 
same conditions do not have sucli a result m other" 'I hereforc, 
in the treatment of migraine, we must reduce .ill "ourcev of 
imlalion and irrcgulantv to a minimum 
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The follownag cases are illustrative of this condition, and 
present some of the less usual features occasionally noted 

Case 7 Hemiplegic migrame and neurosis — A woman, forty-seven 
years of age, came to the Climc m November, 1922, because of fatigue She 
had had no children The right ovary had been removed in 1916, and a 
panhysterectomy performed in 1919 The patient had never been strong, 
but smce the operation had complamed of hot flashes, lassitude, backache, 
poor sleep, rapid fatigue, palpitation, and dyspnea on exertion Between 
ten and forty -one years of age, she had had attacks of the followmg char- 
acter once or twice a month First there was a feelmg of well-being, energy, 
and activity, the followmg day, scmtiUating scotomas, blindness, severe 
headache, nausea, and vomitmg developed, next followed a sensation of 
numbness, uhich started m one extremity and mvolved the entire right or 
left side, and at times was accompanied by loss of speech Durmg the 
attack of numbness, which lasted one-half hour and subsided gradually, the 
side involved would become weak and dumsy, causmg difficulty in walking 
and m buttoning the dothes There had never been a residue, and because 
of this the attacks caused the patient no alarm A diagnosis was made of 
migraine associated with hetmplegic attacks and chronic nervous exhaustion 

Case 8 Ophthalmoplegic nugrame — A farmer, aged twenty -six years, 
presented himself for exammation in January, 1923, because of sick head- 
aches and drooping of the left eyelid He had beep wdl until he was four 
or five years old, when sick headaches began They occurred about once a 
month, were usually introduced by a dully sensation accompanied by nausea, 
vamitrag, and headache, which was severe and contmuous, they lasted two 
or three daya, and caused him to he down m a quiet, darkened room The 
pam mduded the entire forehead, but was particularly severe m the region 
of the left eye and ear The first indication the patient had of trouble wath 
his eye was at the age of seven years, when he experienced diplopia which 
continued for two or three daya, followmg an attack of headache with vemit- 
mg A photograph taken at the age of ten years revealed slight deviabon 
outward of the left eye At the age of eleven years, a slight transitory ptosis 
of the left lid of two to three daya’ duration accompanied each attack of 
headache The recovery was not alwaya complete before the next headache 
set in, and at seventeen years of age the lid remamed half way down His 
grandmother and a cousin four years of age "get bilious attacks with head- 
aches," and the mother was worried lest this cousin might also develop droop- 
ing of the hd 

Examination revealed a complete internal and external left third nerve 
Piualysis, but wes otherwise negative Necropsy m this case might provide 
unexpected findings 

Some tune ago I had the opportunity of observing a woman 
in an attack of migraine dunng which the left pupil became 
completely fixed to hght and to accommodation, this was 
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on the side of the headache The munobilc pupil disappeared 
within two days, simultaneously witli the disappearance of the 
headache, the pupil passing through the stage of an -\rg}ll 
Robertson reaction on its wa\ to complete restitution Tlic 
patient said that the pupil seemed to change with each attack 
of headache 

Cose 9 Abdominal migraine — \ noman, aged twent> -eight jcirs 
came to the Gintc because of attacks of abdominal pain At the age of 
tnelTC j’cars she began hating black spots licforc the eves for minutes 
blindness follotred for three-quarters of in hour and iphisii for three and 
three-quarters hours Intense headache persisted for from two to four hoiir«, 
and was followed bj abdominal pain for from four to five hours, it times so 
intense as to require morphin for relief, and a continuition of vomiting with 
out pain for three or four dajs At the end of the attack, i witco evacua- 
tion of the bowels occurred The heidache stopped when the patient wes 
seventeen, but the abdominal attacks continued ns before Wlicn she wis 
twenty.four, an appcndcctom> was performed without relief Four >cars 
later, an abdominal exploration revealed no lesions Tlic fnmil} histotj 
was negative Detailed examination, including full investigition for sj-phili* 
was negative 

i 

The headache of migrame maj be dull or sharp, some one 
spot may be particularh painful, such as above the eje, the 
eje-ball itself, or the temple, but the pun mav include the 
entire head It is worse on jarnng, as in walking, turning 
the head, or stooping and is aggravated by light and noi^ec 
Rchcf usuallj follows hmg down m a darkened quiet room, 
and the pain usually does not mterferc scnouslv wiUi slctp 
The hcadaclic mav be fulh as painful and quite mdislinguishablc 
irom that occurring in brain tumor, however, in migraine the 
preceding elation, the attending excessive mental depression 
and lassitude, the scotoma, the shifting location of tlic pun 
ui different attacks, tlic histor> of recurrent altacls over a 
penod of jears witli complete freedom as a rule in the interim, 
and the objective examination, usuallv permit dificrcntiation 
As a rule the patient is quite familiar witli its m'*nif<«itatione, 
and can rcadilv distinguish these hcadadics from huidrclics of 
other ongin '1 ctanv , po«ibl\ related to vomiting and all alovis, 
cpilcpsv, and hvstcncal embellishments, mav prwlucc an 
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extraordinarily complex sj-ndrome I have never noted a slow 
or irregular pulse dunng an attack of migrame 

That nocturnal migraine maj' occur is indicated by an 
mterestmg contnbution of Feres in which he reports two cases 
of hemianopic scotoma occurring during sleep In one case 
the patient dreamed that he saw fire and volcamc explosions, 
always on the same side, m the other case, a figure clad m white 
entered the same field of ATSion On awakemng, a t^'pical 
migraine was present 

PSYCHONEimOTIC, PSYCHOTIC, NEURASTHENIC, AND EXHAUS- 
TION HEADACHES 

The headaches of psychoneurotic persons are not uncommon 
Often the\ are assoaated wath physical trauma, as m the fol- 
lowing case 

Case 10 Posttramnabc, psydioneurotjc beadache — A man, aged 
twentj-four jears, came to the Gintc m March, 1924, complaining of head- 
ache and loss of memory for six months Su. months before, he had been 
struck in the right frontopanetal area bi a 10 pound weight Further in- 
quiry disclosed the fact that the weight was shaped somewhat like a wmdow 
weight, and was attached to a cord that was pulled to move an elevator 
He thought little of the acadent, but one week thereafter a dull pam appeared 
in the injured region, and continued dunng all of his walang hours. It was 
relieved bj rest, and was aggravated bj work Dunng the last few months, 
mental confusion had attended efforts to thmk, and he said that he stam- 
mered and couldn't sav what he wished to saj He was afraid of insamtv, 
was nervous and imtable, and at times his whole bod> would quiver 

Physical examination was negative throughout The patient had 
w orkcd as foreman for an ice-cream companj for three years, and bad recentiv 
been transferred to less desirable wark In the course of discussing his 
work, he remarked that he had not had a vacation for three vears, he referred 
to his boss as a "stingv bastard," and said, "I know him like a book.” The 
patient claimed that he earned more than $100 a month, but did not get it, 
and said that icc-crcam wwk got on his nerves He referred to his workmg 
place as a “damned hole,” vet he was drawing compensation 

The headache was regarded as an evidence of psvxhoneurosis, maling- 
ermg, or both The patient was obviouslv disgruntled and dissatisfied 
It was suggested that he change his work, since he had no further advance- 
ment in Eight, and the matter of vacations was discussed with him 


Hurst says that persistent headache due to concussion, 
whether caused by direct mjuij or a shell explosion, is often. 
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if not ah\ays, of an hysterical nature, as it disappears mtli 
psychotlicrapy Doubtless tins is often true, however, it would 
seem diflicult to prove that e\ cr}' ease of posttraumatic headache 
is due to hysteria 

Tlie trauma producing headadie need not be ph\ steal 
As Jelliffe says of headadie, “It is one of the univcp^l scape- 
goats for mehonzmg psj'diologic conflicts " 1 Ins factor is 
doubtless responsible for tlie complete disability in the following 
case 

Case 11 Head pains m a pspchoneuroUc patient — \ wonnn, need 
twcnt> fi\-c j-cars, came to tite Clinic in Octolicr, 1924, for a “Rcncnt ex- 
nmination " She complained of beinf; wry nen'ous, said tint her face vns 
paraljzcd, and hurt, and tint she had intenseb painful menstruation Four 
ycirs before, pain had dc\a:lopcd in the npht lower first molar, and a dentist 
had filled the tooth On the follow inp day, a complete npht sided facial 
paralysis dc\ eloped The patient was told that the paraljsn waiuld clear 
up after three months, but when it failed to do so, she went to another dentist, 
who removed the tooth and some loose bone, and at the same sittiny brohe 
into the right antrum, which he kept open for two months The facial 
paralj’sis gradually tmprowd, but the patient began to complain of flesh 
quiacnng in her side and feet, and jerking of the legs, which consisted of n 
coarse tremor lasting ten or fifteen minutes, and came on particiilarl) when 
she sws touched The last time it appeared when her mother inad\Trtcnll> 
touched her while she svas sleeping, she said, “I hate to hasa; nn>onc touch 
me " She admitted that her feelings waire sa:r> casilj injured, thus on her 
suggestion that they get a morning pajicr, she became grcatlj disturbed lie- 
cause her mother remarked that thej would not hasa: time to read it The 
jiain in the nght side of her head and face was often extreme, particularly 
at the menstnial time, when it svaiiild extend down the right arm and includ* 
the nght breast At first she denied an> scnsitiwnesj regarding the facial 
pals>, but later said that csairjaanc looked at her, and that it caii*cd her much 
concern 

examination disclosed a faint sj-stolic murmur, some retrosarsion of the 
utenis, absent molars on the right side, and the residue of a right facial jvals> 
The complaints and the marked emotional reaction were not adi-ijiiately 
explained from a ph>’sical basis On further questioning she dmilgcd the 
following Four months before the teeth were extracted and th" facial jwlsy 
appeared, she was told b> the man to whom she was engaged that he wis 
responsible for pregnanej in another woman, and that he did not know 
wliat the outcome would ly He disappeared on that iLa>, and tly paf^ni 
had no: heard from him since She cni^l wh<*n this subject was toucli-d, 
but IxJth the mother and the patient assured m" rjuiekf) and \ery char 
actersticallj , that the matter had been cntirc1> dismis*ed from lyr mmd 
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In this case minor complaints ■were tremendously magnified 
to sen^e as a retreat from a still more painful situation Parker 
has recently contributed an lUuminatmg article on pam m the 
fifth nerve area, m which he discusses the difierential diagnosis 
Case 11 IS snnilar Here we eYidentlj' have a combination of 
migraine and a p^’^choneurotic headache 

Case 12 — A student, aged eighteen >'ears, iras brought to the Chnic by 
her mother m August, because of frontal headaches The headaches began 
about se\en ^ears before, urhen the patient uus ele\'en juais of age, they 
were frontal, of a “dull pressure" tj-pe, not aggravated b> shakmg the head 
or stoopmg, the-s came on once or twice a u-eek, especiallv after quarrelmg 
with a \ounger sister One and one-half years before examination, these 
headaches had become more marked, and she had to give up her school work 
because of them She consulted ^■a^ous doctors, and several operations were 
performed on the nose, teeth and tons3s, without relief One month before 
she came to the Clmic, the headache extended to the vertex Inasmudi 
as she had obtained no relief from the other measures, a decompression 
operation was performed There seemed to ha\‘e been some difference of 
opmion among the phiuiaans The operation was followed bv relief from 
pain for four months, the headaches then returned with renewed ngor, grew 
Eteadil} more intense, and became almost continuous Further nasal sur- 
geiy was adiased The patient was under the impression that she had a 
deep-seated tumor, and that it was large!} a matter of temporaiy relief 
In spite of the exquisite pain, she was able to sleep well at night, and could 
go almost an}'where she pleased She went to parties where no one knew 
how much she suffered, so well could she conceal her discomfort The pa- 
tient was made much of b} parents and fnends, she was regarded as a brilliant 
mdiindual with a great future before her, and hoped to take up Chautauqua 
work as a public speaker While she was greatl} interested in public speak- 
ing, she was not altogether pleased wnth the woman teaching this subject. 
At home she would sa^ , *T can't stand Miss E an} more, I wish I could throw 
m} book at her " Other teachers also irritated her, but Miss E was the onl} 
one who criticized her, and whose "sight she hated ” In Maj, 1923, the 
patient gave a recital and thought that she had completed her work in this 
course In September, howaiar, she again took up public speaking, at the 
behest of her father, but much against her will She was ver} eager to get 
first honors, and competition was not alwa}a eas} for her On spe^ occa- 
sions she became ver} much excited, danced and talked, but after the eiant, 
she would be prostrated She often spat out to her mother, “O, wh} do }'ou 
ask me how I feel, \ou know I cannot get well " She had the reputation of 
complaining \'cr\ little, but of suffenng greatl} 

The mother formcrl} had had left supra-orbital "neuralgia," which often 
came on dunng the menopause, and was sometimes associated with Mimitmg 
Until tw o }-ears ago, she had been wrj excitable, cross, and cned easil} She 
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w-as agitated in her speech md manner, talked rapidlj and at length, but 
seldom to the point 

The patient herself looked like a fiftccn->enr old girl, she miked hghth, 
and spoke in a jo\nI manner, was intelligent, interesting, alert, and evi- 
denth high strung The general examination was negatue throughout, saw 
for cxadcnce of a decomprcs'ion operation 


Psychobc headaches — ^In the ps\ choscs particular!) tliosc 
associated uith depression, pitienfs often complain of a dull, 
aching headache Tins may be tlie dnef complaint, and unless 
one is curious enough to inquire into tlie emotional life of the 
patient, the real basis may be overlooked 

lieurasthemc headaches — ^’Jliis tape of headache is similar 
to the psychotic tjTie It is usually a sensation of pressure, 
or of a tight cap, ratlier than of pain Whether it is ps) cliogcnic, 
somatogenic, metabolic, hereditar) and an expression of biologic 
inferiont) , or othcnaise, docs not seem to be knoaan It aaould 
seem that tlierc arc persons aiho were “bom tired “ Fault) 
education and unconscious imitation max be a factor, )tt it 
vaould be arbitral)* to assert that this condition is altta)s cn- 
tirel) ps)chogcnic Some of Uicsc persons arc ambitious, and 
interested in their work, they may actually accomplish a great 
deal, for vhich the) rccciac good compensation 

Exhaustion headaches — Headache closci) resembling the 
neurasthenic t) pe ma) follow prolonged and extrcmcl) arduous 
mental application This max be seen occasional!) in scliool 
children, summer school students attomc)s, and ministers x\ho 
work prodigiousl) for long hours and get little sleep Such 
hcada^es bear a definite and rca'onabic rclationehip to the 
amount of exhaustion, and disappear quiclly on rest, thus 
diffcnng from neurasthenic hcadachts xxhich art dcxclojxd 
out of all proportion to the amount of actual exertion 

THE KEORALGMS 

Most of the clascifications of nturalgia art dilxpidptctl 
remnants of the Inrhcr phxsicnn' If tlie xxord “nturalgu” 
15 to be retained and there is need of sudi a xxord. it should 
mean something \monc the caii=c- oi nuirnign v i find listed 
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cancer of the h\er, canes of the vertebra, and cancer of the 
pleura In one of the best modem textbooks appears the state- 
ment, “A neuralgia may be due to carcmoma of the breast ” 
WTiy not examine the patient and replace the empty gesture 
“neuralgia” by the word pam, or b}* a diagnosis of tuberculosis 
of the spme or cancer of the breast^ The better the examina- 
tion, the fewer the intercostal neuralgias one sees, indeed, 
the better the phj'sician, the smaller his expenence with this 
rare condition 

There is a well recognized, sharply orcumscnbed dinical 
sjmdrome, not accompanied by any demonstrable pathologic 
rhan ges m spite of years of duration, that ma}' be chosen as 
the nucleus around which to erect the concept of neuralgia, 
this entitj' IS trifacial neuralgia Here we ha\e a well-defined 
affliction whose outstanding manifestation is a fiashing pam, lim- 
ited exactly to the distribution of the fifth nerve or its branches, 
usually se^ere, spontaneous in appearance, often preapitated 
by talkmg and by chewmg, without objective findmgs m the 
free mterval Confusion mth other fj'pes of pam m the face 
is hardly possible Exactly the same syndrome, but limited 
to other ners'es, is seen in (1) glossopharyngeal neuralgia (Doyle) 
with its pam fiashing between the tonsil and the region of the 
ear, and its tngger pomt m the tonsil, and (2) the tj-pe of oc- 
apital neuralgia nhich has a pam analogous to that of tnfaaal 
neuralgia 

The word neuralgia is often apphed to post-herpetic dis- 
comforts, here the pam is more often a contmuous, burning 
sensation which appears at the site of the eruption The 
pain may last for years, and is particularly distressmg when 
occurring m elderly persons The word neuralgic is often used 
to quahfy those attacks of migrame m which the pam mav 
radiate, as to the face Alcohol mjections have often been given 
to relle^e this pam, but mth no success 

SUMMARY 

In stud>*mg a case of headache, it is important to obtam 
a careful history Se\en points, at least should be ascertamed 
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(1) location of pain, (2) duration, (3) frequency, (4) character, 
(5) intensity, (6) course, and (7) associated symptoms and re- 
lation to other functions 

Careful and complete examination is indicated It should 
be determmed, if possible, •nlietlier tlie headache is tlie ex- 
pression of (1) organic disease invohmg structures of the head, 
in this connection the aid of the ophthalmoscope should never 
be neglected, if bram tumor is a possibilitj', the pulse should 
be noted carefully for slowing m rate and irregulantj, and 
the occurrence of preapitatc vomiting inquired into, the organs 
of special sense call for mvcstigation, and the skull should be 
palpated, and an x-ray exammation made, (2) to\ic factors, 
cspeaally nephritis, (3) circulator disturbances, especially 
hypertension, (4) migiamc and its variations, here ■ae are deal- 
mg mth the patient ratlier tlian nith the cause, f5) p^choses, 
psychoneuroscs, neurasthenia, and exhaustion, the emotional 
behavior and daily habits of the patient should be ascertained, 
and (6) neuralgias; not eveiy pain is neuralgia 

Combinations of the foregoing conditions are possible Cer- 
tam cases may require prolonged observation before a diagnosis 
can be established 



KECUKRING EPILEPTIFORM ATTACKS WITH SYMP- 
TOMS OF SPASM AT THE CAKDIA* REPORT OF 
THREE CASES 


Andrew B Rivers and Winered H Bdeersiann 


Case 1 — A phj’sioaii, aged fort} -nine }'ear5, had noticed for the last 
three \’ear 5 slight gastric discomfort associated with periodic attacks of 
p\Tosis, due to dietan indiscretions For three months before coming to 
the Qinic he had noticed a suggestion of d}-5phagia, about once or twice m 
two weeks, which lasted not more than a mmute, and was more marked 
after the ingestion of dry food Dunng the course of one meal he had twro 
spells of d}’sphagia, the} were not associated with dizzmess, paleness, cough- 
ing, or reguigitation of food Five weeks before coimng to the Qmic, while 
at breakfast, he had a spell of d}aphagia, food seemed to stick below the 
sternum S}‘ncope followed for about thirt} seconds, durmg which time the 
patient became unconsaous, and pale, and he fell forward relaxed, on the 
table There was no twntchmg of muscles or convulsive contractures Im- 
mediately on the return of consciousness he felt quite normal, with no residual 
weakness or drowsiness He had no premonitor} s}-mptoni5 except the 
d}aphagia, he said that he felt as though a dnnk of water wnuld ha^-e giian 
prompt relief The following week, while eatmg luncheon, he had a similar 
attack of s}-ncope, preceded b\ d}’sphagia, lastmg about thirt} seconds, with 
complete loss of consoousness He later returned to consciousness and had 
no residual drowsiness The following week, at breakfast, be had another 
similar attack. After each attack the patient was able to Snish his meal as 
though nothing had happened For two weeks before commg to the Chnic 
he was free from the attacks His appetite was good, and bowel moie- 
meats were regular, but be Uved in constant fear of having an attack of 
d}aphagia with s}’ncope while eating m a public place 

General examination reiealed a normal condition of the fields, reflexes, 
fundi and pupils, except that the latter were slightl} irregular The chest 
was normal in contour, the moi’ements were S}’mmetnc and the lungs reso- 
nant and clear The heart was normal m sire, the sounds were regular, but 
there was a reduplication of first sounds at the apex and base, without mur- 
murs, the aortic second sound bemg accentuated and snapp} The abdomen 
was slightl} obese, without palpable masses or areas of tenderness. The 
rectal examination was negatiie. The s}stolic blood pressure was 130, the 
diastolic 95, the pulse rate 72, and respiration 9S There were no lesions m 
the nasophai}iix or lar}iix. The urmahsis was negatiic, the hemoglobm 
was 80 per cent (Dare), the leukoc}tes numbered 7,600, the total aadit} was 
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30, ind the free h>drochlonc ncid 10, with 260 cc of secretion, md nornni 
ch> mification The Wisscrimnn rciction was negatun: Roentgenograms 
of the mouth rexTaled penapical infection in three teeth, those of the diest 
calcified glinds at the hiliis, but those of the stomach were negatue, although 
on fluoroccopa a lagging was noted at the cardia Elcctnocardiognphic 
tracings demonstrated a rate of 64, with sinus brad> cardia and a left wn 
tncular preponderance \ thorough neurologic examination failed to rctcal 
anj changes in the central neiaous sastcni ^ sound was p 3 >sscd into the 
stomach w ith ease, and no discomfort to the patient The catdia dilated w itli 
a h>drostatic dilator to 24 of water pressure, which caused nther marked 
epigastric pain temporarilj On the patient's second Msit to the Clinit a 
definite cardiospasm was easih dilated 

Cose 2 — A man, aged fiftj nine \cars, came to the Clinic mainh liccaiise 
of dj'sphagia and s>ncope In 1910 he first noticed dvsphagia at one of his 
meals, but he does not remember the type of food eaten Ilctwccn 1910 and 
1920 he had four such spells, thc> lasted onl) a few moments, but all wa:rc 
sea ere enough to make him remember the incidents distinctl> During the 
bpnng of 1920, while at dinner, he had had a feeling that food tins sticking 
in his esophagus, and that his air passage was occluded as he had great diffi- 
cult} in breathing Vfter a few seconds he lost consciousness and fell from 
his chair to the floor Before his mother, sitting across from him, could get 
to him he had regained consciousness He got up unaided, and finished Ins 
meal Tlicre were no assoaated convulsions, no weakness after the attack, 
no drow-siness, no injury dunng the fall, and no sphincter relaxation The 
onl) premonitory warning was difficult) in breathing One month later he 
had another similar attack of dysphagia This time he arose from the table 
and walked about fia-c steps before be lost consciousness and dropjicd to the 
floor, where he la) quietly for scanral seconds, then stood up unaided He 
said that when he regained consciousness he "felt like a fellow coming from the 
other world ” Bctwa%n the time of his first and second epileptiform seizures 
he had three attacks of dysphagia while eating dry food, but these wxrc not 
assoaated wath sancope and were only momentary The dysphagia usually 
occurred after swallowing a small bolus of food Since the second attack of 
sancope the patient has had about one attack of dysphagui a month, becoming 
wauik and dizzy, but not losing consciousness This patient also is in con- 
stant dread of attacks while dining in public Ht has nextr regurgitated 
food, or aaimitcd, his appetite has been good, and the bowels regular 

The patient weighed IS2 pounds The findings of the respiratory, 
cardiac and unnara tracts were negatne objectively The eyes reacted to 
light and accommodation, aasion wns normal, and examination of the reflexes, 
fields and fundi was negatixa: There was c\ idcnce of periapical infection in 
fixe teeth The chest was large and barrel shaped, resonant throughout with 
distant breath sounds but no riles The alxlomcn xxas slightly olicee T1 ere 
was a right scrotal hernia tliat xxas easily rcdiinble 

The urinalysis was negatixe, the hemoglobin was 7S per cent the erx- 
tlirocxtcs numbered 4,140,000, the leukocxtis 4,000 The KoImi.r Wisyf 
njnn test was negatixi Roentgenograms of the stomach, cvjpliigtis and 
chc«t wetx. ncgatixa: but oa rtuoro-«-fipic examination a small mctbaxtinal 
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shadow was seen on the right side in the upper mediastinum An electro- 
cardiographic tracmg revealed a rate of 69, with a left ventricular preponder- 
ance and a diphasic T-wave m Lead III A careful neurologic examination 
failed to disclose anythmg of importance, examination of the nasopharynx 
revealed large septic tonsils, absence of the uvula, and a polypoid enlarge- 
ment of the left false cord, \ihich probably accounted for the hoarseness 
\thich had existed for the last twenty years A 41-F olive was passed into 
the stomach without meetmg any obstruction 

Case 3 — A woman, aged fifty-one years, entered the Clmic complaining 
of headaches, gastnc disturbances, intermittent pam below the sternum 
\^hile swallowing, and rectal spasm She had been married three times, the 
first husband died of menmgitis and the second of locomotor ataxia (?) , the 
third IS living and wdl The patient's father died of apoplexy, and her 
mother of carcinoma of the stomach A history was elicited of infiuenza, 
malaria and headaches begiiming at the birth of her first cluld These were 
described as severe pains over the vertex and ocaput, commg on penodicallj 
and lastmg a day or two The} were not associated with vomiting, although 
the patient was slight!} nauseated and felt general!} ill Two daughters 
had similar headaches During the last two }'ears the patient has had two 
attacks lasting several months, during which she had pam over the enbre 
head, thumpmg and throbbing in character, and intensified with each heart 
beat. It has frequently been necessars to use codem to control the pam 
In the mterval between these spells the patient has had very little of her 
previous cephalalgia The gastnc disturbances have been present for two 
years, and are quite characteristic of diolelithiasis Three }'ears before, 
while the patient was at the table, she sudden!} lost consciousness for a few 
seconds, then continued her meal apparent!} none the worse for her unusual 
expenence. There were no convulsions, and no minluntanes She did not 
remember whether there was any substemal pain at this time, but frequently 
since then food seemed to stick m her throat, remammg m one spot for a 
few seconds, during which she had very severe substemal pains, and a sensa- 
tion of chokmg The pam persisted until she washed the food into the 
stomach Durmg the attack of pam the patient was usuall} weak and dizzy, 
and had a feelmg that she was going to faint A }ear later, while eatmg, she 
again noticed the sbckmg m her throat, the pam was extremely severe, she 
felt dizzy and vei} weak, but did not lose consciousness. She emphasized 
the fact that durmg this attack her pulse rate was veiy slow , about 40 A 
doctor was called immediatelv and on leammg of the s}’mptoms decided the 
patient might have angina, but she promptli regamed her strength and com- 
posure, and was able to continue normal!} with her routine actiMties 

The patient was rather obese and nervous There was moderate evi- 
dence of artenosclcrosis m the penpheral aitenes The s}atolic blood press- 
ure was 110, the diastolic SO the temperature 9S 6“, and the pulse rate SO 
The pupils wferc equal, reflexes normal, vision was 6/60 m the right e}a and 
6/6 in the left, the fundi were negative There was some endcnce of infec- 
tion around the teeth Examination of the nose and throat failed to show 
an} definite lesions There was tenderness o\ar the area of the gallbladder 
pclMC examination disclosed nothing of importance The unnalvsis on twa 
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occasions was negatn-c, the hemoglobin «as 70 per cent (Dare) The crj- 
throcj-tcs numbered 4,700,000 and the 1eukoc>'tcs 3,900, the differential 
count was practicallx normal Gastric anal>'sis showed a total aciditj of 
40, free hydrochloric aad 20, and a total quantity of 85 c.c. The Wassermann 
reaction on the blood and spinal fluid was negative, as were also six pro\t>ca* 
tive Wassermann tests Roentgenognms of the sella tursica, gastro-intestinal 
tract, kidneys, ureters and bladder were ncgati\’c electrocardiographic 
tracings shonxd a rate of 82, sinus rh>'thm, a left ventricular preponderance, 
and an inverted T-aave in Denvation III Neurologic examination failed 
to reveal anv organic changes in the central nervous svatem Because of the 
negative x-ray findings, esophageal dilatation aas not considered ncccssai} 


DISCUSSION 

The somewhat unusual features m these cases v,ctc the 
inddence in persons past middle age, the youngest being for^- 
nine years old, the definite psychoneurotic personalities, actual 
obstruction at the cardia m only one case, and the onset of ^mp- 
toms after the mgestion of sohds rather tlian hquids Immcdi* 
ately after attemptmg to swallov\ , a clioking sensation developed, 
associated wnth severe substemal pain This pain was nell 
localized over the lower sternum, but occasionally radiated 
over the upper chest Tlic sj-mptoms arose at any tunc during 
the course of the meal Shortly after tlie onset of the pain, 
the patients lost consaousness In a few mstanccs marked 
weakness and dizziness preceded tlic loss of consciousness 
There was no cyanosis, and no convulsions were noted Sphinc- 
ter control remained intact, and there was no evidence of injury 
to the tongue or hps The return of consciousness was rapid, 
and there was no residual drowsmess linmcdiatel}* after tlic 
attack, tlie patients resumed their activities, as though notliing 
unusual had happened 

Although these three cases suggest the existence of a cardio- 
spasm, this was discovered in only one instance, after several 
T-ray examinations The spasm seemed rather to be a tem- 
poraiy reflex at the cardia, with a lesion elsewhere in the diges- 
tive tract, or a spasm v agal m ongin, with a functional or organic 
background The sunilant} of these s}inptoms to those of 
so-called laryngeal cpilcps;> is interesting The succession of 
events characterizing the two conditions can be tlius represented 
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Escplssscs. 

Chokmg sensation 
Spasm at the cardia 
Substemal pressure 
Syncope 
Slow pulse 
Rapid recoverv 


Ttadies. 

Cough 

Spasm of the glottis 
D\-spnea 
Svncope 
Slow pulse 
Rapid recoi-eiy 


Douglas, in a recent contnbution, saj’s that laryngeal epi- 
lep^’ IS a state of Tinconsdousness produced by an epileptiform 
attack, onginating from a laiyngeal irritation, usually some 
form of laiyngitis He infers also that these sjTnptoms are 
found in nervous persons past middle life nho usually are free 
from “epileptic tamt” He noted muscular relaxation during 
unconsciousness of the patient, although the usual signs of epi- 
leptic seizures seem to have been rnmtmg These findings are 
similar to those m the three cases reported here, m v hich con- 
\Tilaons were absent, and there were none of the stigmas or per- 
sonabty characteristics so often noted m epileptic persons Our 
patients were also past middle life and extremely nervous 
Oppenheim quotes Elraus m the statement that sjTnptoms 
like those of cardiac spasm are caused by lesions invchung the 
vagus In one of the cases reported, fluoroscopy reiealed a 
mediastinal enlargement -nhich may haie mvolved the vagus 
Vinson, in discussmg the sjTnptoms of cardiospasm, mentions 
irritative lesions mvohang the ragus as one of the etiologic 
factors Loeper and Forestier reported a case of carcmoma of 
the lesser curiTiture which mduced recurring spasms of the 
cardia Th^* assumed that “the cause was eiTdentlj* the neuritic 
lesions found m the lagus and progressne and ascendmg can- 
cenzation of the fibers m the region of the cardia ” Bing’s 
description of i-agal crises includes, first, changes m heart 
rate, notablj' a slowmg, second, djspnea, third, apnea, and 
fourth, loss of consciousness Vagus stimulation accordmg to 
a number of authors, may produce transitorj- heart-block 
Councilman and Edes have described a group of neurotic patients 
with heart-block the etiologj* of -which they attribute to irrita- 
tion of the \Tigus nerves Hewlett saj’s that stimulation of 
the \-agus nenes frequently produces partial heart-block 
\ouS— Ss 
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In susceptible persons partial block has been obscr\cd during 
the increased \agus acti\it\ that follows swallowing and dunng 
the slow heart action accompanjing expiration Willius de- 
scribes the case of a } oung man w ith complete heart-block in 
whom no cardiac disease was demonstrable He suggests 
the possibility of central \agal influences as an etiologic factor 



Fit; 221 — Dissection shoninp lower part of pneumognstne nerves and tlieir 
lin Aches ( \fttr Picrsol ) 


I hermcT explains Uie phenomenon In assuming that an afferent 
mipulsc pa‘«s(.3 from the suiwnor hnngtal to the pneumogastne 
nerve and thence to the respiratory center in the medulla, thus 
ciu^ing efferent imj>ul->e- eulnun'iiing in tough, dy^pnet, and 
symeope Hie older writer^, notably Vrmsirong and Gcfchcll, 
m discus'ing the [n>—ilile eliologx of the ci'c- of laryngetl 
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epilepsy, consider lesions of the vagus as an etiologic factor 


\rMrn% fit < U « 



Fig 222 — Ner\-e supph of the phar>iK and alimentarj canal (After 

Grcving ) 


Getcliell includes the folIoi\mg in his final remarks “The 
spasmodic closing of the glottis may, and in many cases does. 
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act directly and immediately upon the mliibitoiy centers of 
tlie bram and cause s^mcope 

“A severe parovj'sm of coughing whicli produces congestion 
of the cerebral \cssels maj also cause syncope But it mil 
not cause it unless there be an evciting disorder of 
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Fit: 223 — Dissection shoiving cardne bnnehes of pneumoRastne nerves 
and of s>inp3thctic cords lortic ircli and bnnehes and puJrnonarj artery 
partully remowd pericardium laid open (After Picrsol ) 

nervous organ ” The phenomena under consideration occur 
in persons in vhom there is c\idence of an unstable cquihbnum 
of the central nervous system 

There arc several ways m which one might attempt to ex- 
plain these sjTnptoms W^c maj be dealing with a condition 
which might be termed “esophageal" cpilepq' Tlic spasm 
at the cardia could then be part of the aura Another interesting 
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postulation would be to assume vagal irritation, because of this 
spasm at the cardia, dy^nea, bradycardia and loss of con- 
saousness, a condition resemblmg the neurotic type of Stokes- 
Adams syndrome 

Figures 221-223 riiow the rdationriup of the sympathetic 
and vagus nerves to the esophagus and trachea The nerve 
supply to the esophagus is derived for the most part from the 
vagi, but It abo receives fibers from the sympathetic These 
form a plexus on the antenor cardiac portion of the esophagus 
whidi sends fibers to both coats, tiie muscular and the mucous 
membrane 




THE KETOGENIC DIET IN THE TREATMENT OF EPI- 
LEPSY* REPORT OF TWO CASES 


M G Petekmax 


I WTsh to present two patients with epilepsj* who have been 
treated with the ketogemc diet 

Case 1 — ^This boj, aged nine and a half >eaTS, had had ep3eps>, grand 
mal, for one > ear pre\ ions to registration at the Maj o Clinic. He tras having 
from one to ten attacks a da) , and each attack lasted for from three to tn-enty 
minutes The bo^'s father had migraine There was nothmg of impor- 
tance in the histon , and the ph\*sical examination was essentiall} negative 
The blood Wassermann test was negative, as were the roentgenograms of the 
skull, and examination of the fundi 

The boj was put on a starvation diet consistmg of from three to five 
oranges a da) and water, for one week He was then put on a ketogemc 
diet. There were no con\-ulsions for three months Then, followmg an 
indiscretion in diet, there was a grand mal attack. The patient was again 
well for two months when a break m the diet occasioned a second attack. 
Ten months later a third seizure followed a break m diet From this time on 
the patient was free from attacks, and during the entire penod of treatment 
he had been well, and had gamed in weight normallv Six months after the 
last attack the bo)'s father, a ph^•SlCIa^, wrote that his condition was ex- 
cellent, that "the bo^ is the bnghtest he has ei-er been, and is at the head 
of his class " The father then placed the patient on a general diet No 
further attacks have occurred 

Case 2 — \ bo\, aged nine )ears, had had epilep5\, petit mal, for three 
)'ears The disease had progressed graduall), and on his admission to the 
Ma)o Clinic the attacks, which lasted from one to three seconds, occurred 
about twelve times a da\ The bo\ was placed on the ketogemc diet Sep- 
tember 14, 1923 He had three attacks of petit mal dunng the first fourteen 
da)^ of treatment, but none since After two months the diet was graduall) 
modified, the carboh)dFate was increased and the fat decreased The pa- 
tient then remained on a 2 1 (K/A K Shaffer) ratio for fii-e months He is 
now on a general, full diet and is entireb free from attacks 

These tn o cases, of one and three years’ standing respectivdv 
illustrate the results obtained mth the ketogemc diet in the 
treatment of epilepsj* A case of ele\ en years’ standing has been 
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successfully treated m the Cluuc However, no attempt has 
been made to treat patients with mamfest mental degeneration, 
in whom the degenerative changes can hardly be influenced by 
dietary measures The most striLmg results have been obtained 
m cases of petit mal, a form of epilepsy which does not respond 
well to luminal Several patients who did not respond immedi- 
ately to the ketogemc diet, did very well after a week of starva- 
tion It IS the object of the ketogemc, or high fat, diet to pro- 
duce a ketonemia The patients are kept in this state of ketosis 
at least dunng the first few months of the treatment No 
harmful results have been obsen'cd 

The ketogemc diet is not started abruptly The patient is 
given a diet of carboh^'drate SO gm , protein 25 gm , and fat 70 
gm , for one or two days He is then given carbohj dratc 40 
gm , protein 20 gm , and fat 80 gm Following tins, on the 
fourth or fifth day, the diet is modified to carbohydrate 20 gm , 
protem 20 to 30 gm , and fat 92 gm If there has been no nausea 
or emesis, the patient is tlien put on his full diet presenption, 
which consists of 10 to 15 gm of carbohydrate a day, 1 gm of 
protein for each kilogram of body weight, and fat for the rc- 
maimng caloncs (Excessively obese patients require special 
consideration) The total calonc mtake should not exceed 
the actual metabohe requirements The caloric requirement 
IS easily calculated from Wilder’s diart Thirty to 50 per cent 
is added to the basal metabolic requurement Provision is made 
for the x-itammes and salt. 



THE VALUE OF DEFINITE METHODS OF TREATMENT 
OF MALIGNANT AND NONMALIGNANT CONDITIONS 

Hakr\ H Bowing and J Herbert Buss 


By emplo 3 nng a standard technic in the management of 
d efini te cases m which radiotherapy is indicated, we can now 
predict with reasonable certainty the possible response m a 
given case If failure occurs, we must look elsewhere for the 
cause of the faulty result rather than to the therapeutic method 
employed, as illustrated by Cases 1, 2, 3, and 4 Cases 5 to 10 
demonstrate the value of radiotherapeutic methods m the treat- 
ment of mahgnant disease 

Case 1 — A woman, aged thirt>-five >e3rs, came to the Omic May 24, 
1920, complainmg of profuse menstruation Her father and one sister had 
died of tuberculosis (?) She had had measles, and mumps m childhood, 
p1euns> (?) occasional!}, frequent "sore throat attacks,” and t}-phoid fei-er 
She had been mamed fourteen I'ears, but had only one child In 1915 an 
adenoma of the left lobe of the thyroid (non-toxic) had been enucleated Six- 
teen months before commg to the Clmic, the patient had a prolonged but 
otherwise normal delii'erv of a healthy full term child Five months post- 
partum menstruation returned, it was very profuse, contamed clots, and 
lasted ten da}’s Followmg childbirth she noticed a swellmg of the neck, and 
she thought that the goiter was leturmng Her general strength had been 
poor since childbirth She became fatigued readily and had little ambition 
or energy Her appetite had been poor but she had forced herself to dnnk 
2 quarts of milk daily 

On examination the patient weighed 123 pounds, her height being 5 
feet, 8 inches There was moderate dental sepsis, but otherwise the general 
examination was essentially negative. The s}'stolic blood pressure was 130 
and the diastolic 70, pulse rate 104, and temperature 99° Urinalysis showed 
a trace of albumm The hemoglobm was 80 per cent, the erythrocytes 
numbered 4,610,000, the leukocytes 8,800 The blood Wassermann reaction 
was negatii-c x-Ray cicammation of the chest was negabve Stool exami- 
nations revealed no ova or parasites 

A diagnosis was made of menorrhagia (eUology questionable) , and chronic 
nervous exhaustion A small dose of mtra-uterme radium was recommended, 
and May 31, 1920, the patient recei\-ed 30 me. of radium, mtra-uterme, for 
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twcU’c hours Followng thts, she had amenorrhea for ten ■ttccks, then a 
normal flow for eighteen months, but during the j^car from June, 1923, to 
June, 1924, she thought the flow was twice the normal amount September 
12, she returned to the Clime, complaining of being "weak and run down," 
although for three months she had had practicalK normal menstruation 
The s>'stolic blood pressure was 130, the diastolic SO, the pulse rate S4, and 
the temperature 9S“ The thyroid was palpable only, the lungs were clear 
PcKic examination rescaled that the cervix was lacerated bilatcrall>,and that 
the uterus was slightly enlarged, and probably contained a small fibramjoma 
Unnalvsis revealed a low specific gravity (1 009), acid reaction, a trace of 
albumin, no sugar, and few pus cells The hemoglobin was 83 per cent, the 
crythrocvtcs numbered 5,380,000, and the leukocytes 10,000 The blood 
Wassermann reaction was negative According to the x ray there was 
dental sepsis, and the chest was negative Scvaral basal metabolic rates 
were taken, two, reported before thyroid extract was given, were — S and —IS 

It was thought advisable to bring the low basal metabolic rates up to 
normal before attempting the use of more radium for the menorrhagia 
Accordingly, the patient was given thyroid extract, 4 grains four times a day 
for four days, and 2 grains four times a day thereafter Subsequent ob<erva- 
tions showed the basal metabolic rates to range from +3 to +7 On dis 
missal October 13, 1924, she was instructed to continue the thyroid extract, 
2 grams four times a day, for six months, when she was to report again 

Comment — It is our policj to be ultra-conscrvatJ\c in the 
use of radium in treating menorrhagia in young 'women The 
small doses, repeated from tune to time if neccssaiy, are \ erj’ 
efucient in the majonty of cases In this instance the result 
was fairlv satisfacton', but the patient failed to regain her 
strengtli and felt generally “run dovv n” nlUiough she \ oluntccrcd 
tlie statement that she felt her best during a period of amenor- 
rhea following the radium treatment This statement could 
easily lead to the conclusion tliat a tlierapeutic mcnopiusc 
was indicated Dunng a careful physical examination, she 
was found to have a low metabolic rate, this was clied^ed and 
treatment instituted to establish a normal rate, and in all hi eli- 
hood she will regain her strength as soon as the rate is normal 
Furtlier radium treatment was not recommended at tins time 

Case 2 — A woman, aged fifty-one years, registered at the Clime April 30, 
1923, complaining of persistent utenne bleeding On two previous visits, 
in 1909 and 1910, there wns no evidence of this trouble Her previous III 
resscs included scarlatina, typhoid fever, rheumatic fever, and broncho- 
pneumonia «cvcral times Mens’nntion had lieen normal until the pri-ent 
illness Curettage had Ixrcn performed in 1913 She liad been named 
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seventeen ^■ears \nthout children, but had had tno miscarriages fifteen years 
before examination, following which her doctor said she had had "Bnght's 
disease" and "hypertension " Ten jears before, the patient first noticed 
prolonged menstrual bleeding dail> which lasted nearly three months Curet- 
tage did not bring relief She was then sent to bed on a milk diet, with 
temporary relief from the flow for fii’e weeks In April, 1920, radium was 
inserted into the uterus, with cessation of menstruation for one \ear, only 
to be followed by a more profuse flow Radium was again inserted m Sep- 
tember, 1922, but agam wnth onlj temporarj relief, and for fi\e weeks pre- 
cedmg examination the flow continued daily Leukorrhea, odor to the dis- 
charge, or associated pain had not been noted 

She had had some djspnea on exertion for ten jears and said her heart 
beat was rapid but regular She "took cold" readilj , she had had noctuna 
from two to four times each night smce childhood Three years before, wnth 
a profuse uterine hemorrhage, she had been unconscious intermittentU for 
ten dajs, and could not see during this period For the last three \ear5 she 
had complained of numbness of the fingers, which had become progressi«ly 
worse 

Exaimnation showed that the patient was rather markedlj obese, weigh- 
ing 178 pounds, and quite pale Her blood pressure on admission was 210 
systolic and 101 diastolic Three dajs later it was 175 sjatohc and 95 dias- 
tolic Her temperature was 99“, and pulse rate 84 A moderate degree of 
penpheral artenosderasis was present and the e\ e-grounds showed some 
retinal artenosderosia, especially in the nght e%e, with some edema of the 
right optic disc. There was moderate dental sepsis, and the tonsils were 
fibrous Cardiac examination showed a systolic murmur o\er the entire 
precordia, with accentuation of the aortic second sound x-Ray examina- 
tion of the chest revealed cardiac enlargement 2 Pelinc examination re- 
vealed that the cernx was short, soft, and exposed with difficulty, and that 
the fundus was regular and smooth in outline, but about 14 cm m diameter 
Unnahsis of a cathetenzcd speamen of urme rexaaled a trace of albumin, a 
few hyaline casts, and a few red blood cells and pus cells The renal func- 
tional test was 30 per cent (intraxanous) The blood urea was 38 mg The 
hemoglobin was 76 per cent, the erythrocytes numbered 4,280,000, and the 
leukocytes 16,400, with 95 per cent polymorphonuclear cells The coagula- 
tion and bleeding times ware normal on the first occasion although the coag- 
ulation time a few daya later was nine minutes, w ith a calcium time of fifteen 
minutes The blood Wassermann reaction was negative The electrocar- 
diographic report disclosed an aberrant QRSin Demations I and II, notched 
P wa\e in Demation I, and miarted T in Denxations I, II and III 

A diagnosis was made of obesitx, hypertension, myocardial degeneration 
and metrorrhagia, probably due to utenne fibrom\-omas Radium treatment 
was adMsed to control the metrorrhagia, as malignancy of the uterus was 
thought improbable because there was no suggestna histoix Curettement was 
prexanted bx the caidioxascular-rcnal condition at that time On Max 3 
1923, the patient reccixad 100 mg of radium for twalxa hours, and was dis- 
missed May 9 to report by letter in six months She returned August 20 
There had been some bleeding and considemble foul smelling leukorrhea 
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with blood, follonnig: the radium treatment The blood pressure w-as 220 
s\stoIic, and 110 diastolic, on two successive daj's Pelvic examination re- 
vealed that the cervix was atrophic, the uterus seemed slightl> smaller and 
was frccl> movable There was a slightl> blood-stained v-iginal discharge 
The hemoglobin was SO per cent, the erj-throev tes numbered 3,140,000, and 
the lcukoc>tes 9,000 Urinal>’5is revealed the same findings as the previous 
examination The blood) vnginal discharge was thought to be partly a 
post-radium reaction, and possibly due partly to h) pcrtcnsion The patient 
was dismissed wath the advacc to continue dieting and limiting her activities. 

Approximate!) ten months after the radium treatment, the patient 
returned to the Clinic She had had a sevairc utenne hemorrhage to the 
point of cxsanguination, and requinng vaginal packing to control it, five 
months before Menstruation then seemed normal for two months, but sul>- 
scqucntl) the bleeding had been more or less continuous, requiring from one 
to five napkins dail) Likewise, she had had menopausal svniptoms for the 
last five months Her weight was not reduced, but anemia was evident from 
her pallor The blood pressure wais even higher than on prior examinations, 
230 s)stolic and 140 diastolic The utenis was four times the normal size, 
irregular m shape, and firm, but in its normal position and freely riiov'able 
There was no free bleeding at the time of examination Otherwise there was 
no change in the findings 

The patient was sent to the hospital for medical treatment for her h)- 
pertension, her renal functional test was 16 per cent The blood urea was 
28 mg , creatinin 1 S mg , uric aad 3 2 mg , the hemoglobin was SS per cent 
with 5,360,000 cry’tlirocytes and 13,000 lcukoc)’tcs, and 77 S per cent of poly 
tnorphonucicar cells After ten da)s’ rest, her weight was reduced to 165 5 
pounds and her blood pressure to 180 E)Etolic and 90 diastolic After siir 
gical consultation, a curcttcmcnt was considered inadv i5.ablc, in view of the 
histoi) and ph)'sica! findings, and more radium treatment was instituted 
Two vaginal applications of radium (100 mg for fourteen hours) were u^cd, 
combined with topical applications ovtz the lower abdomen of 5,500 mg 
hours extending ova:r a period of four da)s On rebruar) 28, 1921, the 
patient complained of an irregular heart action which she had had intermit- 
tent!) for several )xiar8 Examination at this time showed nivocardinl de 
generation with h) pcrtcnsion and parox)smal auricular fibrillation, for which 
tincture of digitalis was given with full ph)siologic effect She was divmis'-ed 
much improved March 1 

Comment — This case is 1} pical of a small group of cases in 
vthich menorrhagia seems to plaj a double r61c It usUiilly sig- 
mflcs utenne fibroma omas, as was substantiated in tins ca'c by 
a bimmuil c-^amination, and it is possiblj a factor in preventing 
the usual rupture m the artcrnl tree, which would result m 
paralvsis and probably death Tlic technic as applied in the 
first treatment gives a hmh percentage of favorable result*', 
and when it fail*, we have learned to suspect the patient ratJicr 
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than the method The uterine enlargement did not diminiph 
satisfactorily following the first apphcation, chiefly because an 
arbfiaal menopause did not occur 

The mtroduction of radium into the utenne ca-suty m the 
treatment of menorrhagia, with or without fibromyomas, always 
incurs some rii^t risk of pelvic inflammation But when all 
these factors had been taken mto consideration a conservative 
radium technic was used to supplement the first treatment. 
Padung the vaginal cavity with radium has been advocated 
m heu of the mtra-utenne apphcation We have found that 
to supplement the vaginal padcmg with surface radium packs 
usually proves effective The last treatment was given with 
the hope that it might prevent a repetition of the severe hemor- 
rhage An artifiaal menopause has been produced m similar 
cases, and occasionally small amounts of uterine bleedmg have 
occurred 


Case 3 — A Iranian, aged sixtv-fiw j-ears, registered at the Clinic Ma> 9, 
1924, complaining of i-aginal blood spotting Her past historj ivas irrele\-ant 
except for a curettement and nght salpulgectom^ and oopborectomj at fort) 
jears, mth concurrent menopause She had never been pregnant. For 
two years before coming to the Clmic she had had leukorrbea which had be- 
come worse and was associated with some vaginal spotting of blood duimg 
the last )-ear She had noted slight abdominal discomfort at times, but never 
definite pain Her weight loss had been insignificant Slight d>'spnea on 
exertion and occasional noctuna and dysuna were the only other complamts 

At examination the patient was rather obese, weighmg 174 pounds 
She was 5 feet tall Her blood pressure was 210 systolic and 100 diastolic, 
her pul«e rate 64, and temperature 98® There was moderate dental and 
tonsillar sepsis The eye-grounds showed a moderate retinal artenosderosis 
of the hypertension t>'pe The heart was enlarged (4 5 bi 16 5 cm } Pel- 
vic examination revealed a lacerated, slightl\ tender cervix, fixed m the pelvis 
The fundus could not be outlined The fixation was thought to be due either 
to an old inflammator) disease of the pelvis, which the history did not sub- 
stantiate, or to the former operation Special examinations were negative 
Urinalysis revealed a moderate degree of pvuna, while the blood unc acid 
was 24 mg 

A diagnosis of obesity, essential h^'pertellslon and post-menopause 
utenne bleeding was made, and the patient hospitalized for fira daya' rest m 
bed The blood pressure was lowered slightly and a diagnostic curettement 
was adinscd and performed at operation, examination reiealed a hard, 
adherent mass postenorK in the culdcsac, but difnculti of examination made 
the nature of the mass questionable The pathologic report was atrophic 
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cndomctnum Four daj s later the i>aticnt was gi\cn intn uterine treatment 
of 50 mg of radium for ten hours, and shortl> aftcnvnrd %\as dismissed, to 
report her condition in si'c months by letter 

Comment — ^These tJiree eases demonstrate the possibiht} 
of hj'pertension as a possible factor in tlie production of uterine 
bleedmg The histor> and physical findings were of interest 
but not conclusn e proof of this The pchic examination, dilata- 
tion, curettage witli general anestliesia, pathologic report and 
tlie prophjdactic intra-utenne apphcation of radium, con- 
stitute the routine procedure in dealing witli similar patients 

Case A —An unmarried a\onian, aged fift> sea on \a;ars, registered at the 
Clinic October 30, 1916 Her father died of inflammator} rheumatism, her 
mother of cancer of the breast, and one sister of **h\ pcrtcnsion " The pa 
tient had had occasional attacks of tonsillitis and the menopause had oc 
curred at fifta one and fiftj-two jatars of age A cj^st of the cervix had Iwen 
remowd elsewhere in 1914 For fixa: aasirs, before coming to the Clinic, the 
patient had had a foul smelling xaiginal discharge, necessitating her wearing 
a napkin constantly She had also noted a painful area with a little tender- 
ness in the left groin for ‘‘>ears ” Tlie onset of the pain was noted especiall> 
after overworking, and wns never associated wath menstruation 

Examination revealed an obese weman, not aciitclv ill, with modirate 
hjpertrophic rhinitis, moderatelv infected tonsils, and several crowned t«th 
Pelvic examination revealed that the cervix was normal both to inspection 
and palpation, but that there was moderate Icul orrhea, the fundus was not 
palpable 

The blood pressure was 1 Kis>stolicand 85 diastolic, the pulse rate S2,and 
temperature 98" Unnaljeis revealed normal findings The hcmoglohin was 
81 per cent A dental x-ra> disclosed a small abscess at the roots of the right 
first molar A diagnosis of fatigue strain was made and the patient given a 
tonic and dismissed She registered again at the Clinic Jul> 11, 1921, at the 
age of Eixt>-fivc joars She had had infliicnxa in 1921 At this time she 
had had a milk} blood mixed vaginal discharge which had persisted for six 
months, wath definite hemorrhages the last two months Hie last marked 
uterine hemorrhage followed her vasit to a sanatorium where she was under 
going h}drotherapv for "neuritis" At this time, a diagnostic cunttemrnt 
was performed winch was reported negative b} the fnthologist Six da}"* 
after operation, intra uterine radium, 100 mg for fourteen hours vn- insti- 
tuted to control the hemorrhages Nine davs later, another similar hen or 
rhage occurred, and the patient was told that she should havT a h}'lcrcctomv 

Examination rcvralcd obc'it} as on the previous vi«it poor teeth, nityf 
eratcl} infected tonsils and a svs'ohc murmur over the entire pneurrhum 
of the heart Cardiac sounds were not will st ••ain'-d The alKhni'ii was 
verv ob<-«c tlnrc wn< son c atresia of the vngina th'- cervix was atrophic 
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and the fundus iras not palpable. There Tvas a brownish dischaise from the 
cervix, but no bleeding 

The patient’s height was 5 feet, 6 inches, her weight 230 pounds Her 
blood pressure was 180 systohc and 80 diastohc on two occasions Her pulse 
rate was 76, and temperature 99® Urinalysis revealed nothmg abnormal 
The hemoglobin was 74 per cent, the ery'throcytes numbered 4,370,000, and 
the leukocytes 9,000 The Wassennann reacbon on the blood was negative. 
The renal functional test intravenous) was 25 per cent, blood urea 12 mg , 
and x-ia'v examination of the chest was negative Electrocardiographic ex- 
ammation August 11, 1924, when the patient had been on digitalis for one 
week, showed mverted T-wave in Derivations I and II, with an arborization 
block, and QRS mterval of 0 14 of a second. .Another electrocardiographic 
exaiiunation, one week later, without digitalis, confirmed the findmgs of the 
first test 

.A diagnosis of benign hypertension, with I'ascular and myocardial de- 
generation, was made, and it was thought that further radium treatment or 
suigen (hvsterectomy) was contraindicated Medical management with 
reduction of weight was advised, and the patient was sent to the Calone 
Kitchen On the reduction diet she lost 10 pounds m one week, and the 
blood pressure was reduced to 144 systolic and SO diastolic. She was dis- 
missed to contmue similar treatment at home 


Comment —On consultation, it was fairly well established 
and finnly beheved b}- the patient that on two occasions the 
uterine bleeding was definitel}' related to vigorous hydrotherapj* 
Considering that the hj^pertension was of the fluctuating ^Tie, 
it is possible that this relationship was compensator}’-, and thus 
prevented cerebral dramage The vagmal discharge was never 
tj'pical of carcmoma, the bimanual and visual exammation of 
the parts and the long histor}’ substantiated this opinion The 
patient feared cancer and urged that ei erj-^thing be done to rule 
It out at this tune, and, if present, to mstitute the recognized 
methods of treatment The recent dilatation and curettage 
and mtra-uterme apphcation of radium, and the pathologic 
report that no cancer elsewhere -was found, were suffiaent 
to contra-mdi:ate surgical mteiv ention as well as further irradia- 
tion at this time The surgical nsk mvolved m this case m 
pro\mg the presence of a carcmoma of the fundus of the uterus 
ivas too great, m ^^ew of the scant evidence 


Case 5 — A boj , aged fifteen viairs, registered at the Qinic Ma\ 14, 1924, 
complaining of headaches, nausea and vomiting for fourteen months His' 
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p^e^'IOUs illnesses included tonsillitis, scarlatina, and influenca In 1918 
tonsillectom> had been performed and in September, 1922, he had been 
thrown from a steer, striking the nght side of his head His present illness 
began about six months after the injury to his head, when he noticed aching 
pain o\-cr the left eye which shortly spread ov-cr the entire head At the same 
time, his gait became unsteady Then he had spells of sudden lomitmg, 
often of the projectile t\pc, and usually without nausea beforehand He 
also complained of dimness of nsion in the left eje, and slight deafness in the 
left ear The last five or six weeks before coming to the f linic he had had 
fairly scMirc pain, most noticeable in the back of the head, and quite unre- 
lated to his xDmiting attacks, but brought on, he thinks, by straining, walk- 
ing, and so forth He had always been of a nervous temperament and easily 
excited, but his father considered his mentality normal Constipation was 
his only other complaint 

At examination the patient seemed fairly well nounshed, he had an 
ataxic gait, marked nvstagmus, and pupillary reactions sluggish to light 
Bilateral tonsillar tags remained with considerable scarring Patellar reflexes 
were suggested His blood pressure was 100 syatolic, 65 diastolie, pulse rate 
SO, and temperature 98* A twolve-hour specimen of urine had a specifle 
gravity of 1 032, it wos slightly alkaline, contained a trace of albumin, and 
a few pus cells, but no sugar The hemoglobin was 95 per cent, the ery- 
throcytes numbered 5,200,000, and the leukocytes 19,000, 10,000 and 8,000 
respectively, on three occasions The blood Wassermann reaction was nega- 
tive, the blood urea, 32 mg sr-Ray examination of the chest was negative 
X-Ray examination of the head showed "evidence of intncranial pressure " 
After a speaal neurologic exammation the diagnosis of a left cerebellar tumor 
with a questionable angle tumor was made 

Exploration and decompression was performed May 23 A tumor was 
seen to invxilvc the lower third of the left cerebellum which had prolap^ 
into the foramen magnum below the infenor margin of the atlas Because 
of the extent of the lesion, only a portion of the tumor was resected The 
pathologic report was "glioma, quite vascular and celliihr " 

June 10, palliative radium treatment was instituted and during the next 
five days the patient received 18,000 mg hours of radium, using blocks of 
Balsa wood 5 cm thick and 7 5 cm squire at the base, filtration, 2 0 mm 
rubber, 200 mg of radium for nine areas over the posterior half of the head 
for ten hours to each area The patient wn® then dismissed and advised 
to report in three months He was seen again September 15, and while still 
complaining of diflficulty in walking and early morning niuwa, with fre- 
quent vomiting, he had hid no headiches nor visuil distiirbince, had gamed 
15 pounds, and wns doing light work on the farm More palliative radium 
treatment was begun September 17 with the samt technic as before, cxcejit 
that twclvn ireis were outlined Consequently a total of 2-},000 mg hoers 
of radium was givvn in six days Dunng the treatment, the patient cxpcri 
enced some niusci ind vximiting, ind felt a little wval He was disnis*ed 
September 23, having made a satisfictory rt*poP‘c to the radiuri treatr-ent 
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Comment — ^The use of radiotherapj'- for bram tumors furnishes 
some asto nishing results, but the work is too new to draw any 
conclusions Brain tumors should be explored and every 
effort made to deteimme their character, location, and extent, 
and to remove them when possible A careful microscopic 
study is of value since the very cellular ^'pe of ghomas responds 
well to radium padcs to the head m the region of the tumor, 
and when centrally located a thorough crossfire tedimc should 
be employed Radium packs ran be supplemented with roent- 
gen-ray treatment, or the latter may be used alone I am con- 
fident that the neurologic surgeon has a valuable adjunct in 
radium and roentgen-raj' treatment 

Case 6 — A man, aged thirty-one years, registered at the Chntc De- 
cember 12, 1921, complaining of lower abdominal pain His father bad died 
of tuberculosis at sixty-eight years of age He, himself, had had malana 
three times in childhood, mfluenza in 1920, gonorrhea m 1915, and syphOis 
in 1918, with salvarsan treatment subsequently In 1920 hemorrhoidectomy 
had been performed and the left testicle excised He had been mamed six 
j-ears, and had one child tno and one-half years old who was well He used 
tobacco excessiwh, and had recentl> used morphin His present illness 
began with the sudden appearance of a swelling of the left testicle in Feb- 
ruary, 1920, which within one week became about S cm in diameter, but 
was painless and hard The testicle remained hard, and slowly but pro- 
gressivel> mcreased m size for two months The patient was then taken 
with mfluenza whidi lasted ten days, during which time the testicular tumor 
returned to nearly normal size, only to enlarge again to its former size as 
soon as he was up and about In Apnl, 1920, the left testicle was remoi'ed 
elsewhere, and a pathologic diagnosis of "small round-cell sarcoma" was 
made Thereafter he felt perfectly well until three months before coming to 
the Qinic, when he was awakened early one roommg with dull pain in the 
lowrer back and lower abdomen, especially in the nght lower quadrant This 
seemed to be relieved b\ the passage of flatus, but the pain continued inter- 
mittent!} 

At examination the patient was undeveloped and undernourished, weigh- 
mg 123 pounds, which he stated was 8 pounds less than his aiviage wreight 
His blood pressure was 120 s}'stolic, and 75 diastolic, pulse rate 78, and tem- 
perature 98 8“ PupiUary reactions were sluggish to both light and accom- 
modation The pharynx and tonsils were considetabl} injected The cer- 
vical and inguinal I}inph nodes were bilaterall} palpable 

In the abdomen was found a hard, firm, irregular mass (Fig 224, a) m 
the cpigastnum and left h}TX)chondnura, and another mass (Tig 224, b) 
3 cm m diameter, firmh fixed 5 cm to the nght of the umbilicus The stom- 
ach was outlined below (FiS 224, c) b} succussion Both patellar and 
\oi-8— 86 
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Achillcs’ relieves ■were exaggerated Unnalv-sis was negatire, the Iicmo 
globtn was 75 per cent, the leukocytes numbered 7,900, and the blood Was 
sermann reaction was negative on two occasions Gastric analv«ts revealed 



Fig 224 — Outline of masses m the abiloiiiLii 


total aciditj 32, free h}drochloric acid 14, quantit> 50 cc x Ra> cxamina 
tion of the stomach, kidneys, ureters, bladder, and lungs was negative A 
•pcoal neurologic examination was negative 



Fig 225 — \rca of thicl ness in the aMomen as a result of treitm'’nt 

The ease was considered pnmanlv one of retroperitoneal nietas'a‘ 5 
from sarcoma of the left testicle, and radium treatment vas fccn“im<*nd'al 
The patient received a total of 31 500 mg hours of radium in topKal applica 
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tions over the abdommal masses, dunng a period of four dal's The pam in 
the abdomen and back stopped after the first sue hours’ treatment. There 
vras no severe reacdon, but the patient complamed of sbght nausea. Roent- 
gen-iaj treatment of moderately high voltage (135 kilovolts) was then insti 
tuted over the back and part of the abdomen which had not been treated 
by radium The patient was then dismissed to return m two months On 
his return he complamed of a recurrence of the old abdommal pam ("gas 
pams") and pmn m the lumbar region, for the last five daj-s He weighed 
138 pounds, and had been workmg regularly for some time 

Examination March 4, 1922, revealed no palpable abdommal masses 
There was one small lymph node, 1 chl m diameter, m the left anterior supia- 
davicular area, over which topical applications of radium were apphed 
(3,300 mg hours) Further roentgen-ray treatment, covermg the area of 
the entire abdomen, chest and back, with a moderately high ^'oltage (135 
kilovolts), technic as before, was also earned out In Julj , 1924, the patient 
returned for a check-up examination, which was negative for an\ e\’idence of 
activity, but there was a definite area of fibrosis and telangiectasia m the 
antenor abdommal wall (Fig 225) 

Comment — ^Patients with metastatic testicular tumors are 
o( great mterest to the radiotherapist Chmcally, they represent 
a group m which most of the major abdommal operations are 
perfonned without rehef to the patient The pnmaij’- tumor, 
when removed, does not recur to such an extent that the ex- 
amining physiaan is impressed with its significance Meta- 
static tumors seem to occur very early, and soon give sj'mptoms 
simulating certain of the major abdommal complamts Th^ 
may defy palpation and are bizarre m form and location I 
ha^e seen patients with metastatic tumors who have had ap- 
pendectomj’-, cholecj’stectomy, gastro-enterostomy, or explora- 
tion, for remo^’al of a possible prunaiy- tumor of the kidney, 
and dissection of the superfiaal glandular enlargements usuallj' 
m the left supracla\ncular space The glands in the neck soon 
recurred I recall one patient who came to the Clinic with the 
history of an exploratory' abdominal operation which re\ealed 
an moperable abdommal tumor, the primary testicular tumor had 
been overlooked 

The radiotherapist encounters many hopeless patients, a 
few of whom are among this group with metastatic testicular 
tumors The primary response to surface radium packs is 
astonishmg and the result may endure for from two to three 
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years, one patient m m\ scnc^ has been ^\eII for five jcars 
The radium packs to the abdominal i\all oicrljing the palpable 
tumor should be supplemented with rocntgcn-raj treatment of 
the back and opposite lateral wall As soon as surgical con- 
valescence following removal of the primary tumor will permit, 
the early cases should be followed with deep roentgen-ra} 
therapy, the beam of therapeutic rays being directed to the lum- 
bar and renal Ijmphatics This should be the routine m all 
cases rather than to wait until signs of the new growth develop 

Case 7 — ^ man, aged eighteen jears, registered at the Clinic June 9, 
192-i, on account of lerj obstinate constipation of six weets* duration He 
had had pneumonia and tonsillitis nhen a child, and influenza in 1918 His 
present complaint began six weeks before examination, nath cramp-hke pains 
across the loner abdomen, lasting one da> This ms soon followed b\ an 
increasingh obstinate constipation, although preaiousK the lx>ncls had 
alnai's been regular, and the stools ncll formed Cathartics wre taken in 
progrcssiie dores, until it seemed that no remcd> nws of ailue On con- 
sulting a phasioan he nws told that he had n malignant tumor of the rectum 
and prostate Tnacc there nais a slight amount of blood in the lion cl mote 
ments His wight loss ws 12 pounds during this period No other ab 
dominal discomfort or pain ms experienced 

\t examination the patient was well dei eloped and well nourished, but 
wciglud onU 124 pounds, whereas his normal weight w^s 160 pounds Ffc 
was S feet, 6 inches tall His blood pressure was 120'!vstolicand SO diastolic 
A large, hard, irrcgiilarla nodular mass which practicalK closed the lumen 
of the bowel wis palpated in the rectum There was al«o some abdominal 
distention Proctoscopic examination reaealed a low rectal lesion contracting 
the lumen of the Ixiwcl to a diameter of about 1 cm , just aboae the anus, and 
fixed in a large pehac ma«s, cMdcntlj malignant Urinahsis gaw normal 

findings the hemoglobin was 79 per cent, the cnthrocites numbered 4,400,000, 
and the Iciikocites 8,000 the blood Wassermann reaction was nogatux 
x-Ra\ examination of the chest was negatiw 

\t surgical consultation, it was decided to perform a colosiomj and 
expforatora operation A kft rectus modified Mixter tape of colostomj wa* 
performed, and an cxtcn'iac growth in the middle and upper rectum was 
found to lie firmK adherent to the bladder and prostate \ ftw small, but 
apparentia carcinomatous, nodules were found in the ciildcsac, pr)*tcnorIa 
The liacr aias not affected The condition was considered tjiicstionablj 
operab'e, and further operatia c proeediire aaas rot to lie con« dered until 
after radiiin and x raj ireatrrtnt Two aaieks after operation the patient 

rccciaaid 12,i00 nv hours of radium, including ^0 m" for fourteen hours, 
ba rectal ajiplicator on four occasions, the rest lying giaxn in topical apj'lia 
tions oacr tl e ingitin il glands on loth ndc' which wire considered dcfini'rlj 
r~a!ipi art Huh aoltagc j raa treatriept oacr tl " p<']iis Ixitli antcriorlj 
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and postenorh , vras then instituted The patient iras seen again two months 
later, September 17 The condition was not vet considered surgical, and he 
was referred for further radium and r-raj treatment He received 10,800 
mg hours of radium, mduding 50 mg for fourteen hours with a rectal appli- 
cator, repeated on two occasions, the rest being given m topical applications 
over both inguinal regions He was then gii-en high voltage (200 kfloi olts) 
roentgen-ray treatment over the pelvis at SO cm distance, with filtration of 
copper 2 0 mm , alummum 2 0 mm for three hours and extendmg over a 
penod of six da>s His general condition was good, and he said he had felt 
like working the last month He gained 25 pounds weight, and his strength 
had been mcreasing steadily The colostomy was functiomng perfectlj and 
regularh , though there was some discharge of mucus from the rectum, but 
no more bleeding 

Comment — Cancer of the rectum m a young adult is com- 
paratively rare The growths are usually inoperable nhen 
first seen at the Chmc Owmg to the 5'outh of the patients 
and their resistance to disease, eveiy^thmg possible is done to 
nd them of the new grow th The few that I have had to treat 
foUowmg a permanent colostomy and postenor resection ha\e 
usually recurred and their response to treatment uas only 
medioae Exploration and permanent colostomy is mdicated 
If a postenor resection is too great a risk and if the tumor is an 
adenocaranoma, irradiation can be rehed on to produce definite 
palhation 

The imtial response m this case is satisfactorj* so far, and the 
patient will probably recei\ e much relief from the radiotherapy 
alone 

Case 8 — \ w oman, aged fiftv -two j ears, registered at the Clinic June 23, 
1924, complaining of a lump in the ^agma An uncle and aunt had died of 
cancer of the face The patient had had tonsillitis frequentlj, rheumatic 
fe\-er in 1902, pneumonia m childhood, meningitis (?) when twentj-two ivars 
of age, and a miscarriage at two months She had been married sei-enteen 
ivars, and had one child who is Imng and well Her menstrual history had 
been normal, the menopause occurring at fiftj For a '"ear or two before 
coming to the Clinic she was lacking in energj rn*c months before, she 
noted a lump in the vagina One month later, she began having slight bloody 
vaginal discharges, the first lasting one da> After the lump was noted, the 
patient had repeatedK seen "pohyii" the water following a douche Pam 
of a rather sharp, lancinating character had been felt at times o\-cr the lower 
abdomen and radiating into the ^•agln3 Pam had also been noted m the 
hips and lower spine, which for the last two months had been aggmi-ated on 



1366 IIARR\ H BOWING, J lirRBHRT BLISS 


rcdinins The patient liad noctuna occnston'ill> , nnd for six or sewn >Tir<i 
had had intermittent attacks of d^'suna, associated, she said, unth Iciikorrhca 
Recently, the unnarj' stream had been considcrabis smaller than normal, 
ovnng, she thought, to the growing aaiginnl mass 

Examination rcsTalcd that the patient was fairh well generally, 5 fnt, 
4 5 inches m height, nnd wxighed 152 pounds The blood pressure was 
142 sj'stolic and 82 diastolic, the pulse rate was 80 and the teiiipcraturc 
The teeth showed much dentistry' and their condition a\as qucstionabli 
Examination otherwise was ncgatiac except that of the pels is There was .a 
massiva;, necrotic tumor in the vagina, infiltrating the anginal walls, broad 
ligaments, and extending around the ureters The whole mass aa-is firmly 
fixed There was a possibility that part of it was a distended bladder, and. 
therefore, a gradual decompression was institiiterl A foul discharge wns 
present The left inguinal glands were small but tender 

A diagnosis of carcinoma of the ccrxix with extension to the saginal 
w.all and broad ligaments was made Because of the difficulty of placing 
radium applicators into the mass, it was considered advisable to institute 
deep ar-iay treatment Eight treatments of 200 kilo\a>lts at SO cm distance 
for three hours daily (two periods of one and one half hours each) using 
filtration of 2 mm copper and 2 mm aluminum ware gi\am The areas 
treated included the entire pcKis, anterior, posterior nnd lateral aspects, and 
the treatment lasted ten days This treatment reliesad the pain in the 
back and increased unnary* control She was then gisan 2,100 mg hours 
of radium in one wack, in fractional dosages of 50 mg each for fourteen hours, 
in a X'aginal applicator, 1 mm brass filtration Palliation was all that could 
be hoped for, but when the patient was dismissed July 15, about three wxeks 
after the first x-ray treatment had been instituted, marked impro\Tmcnt was 
oidcnt She was unnating freely, without urgency or frequency, although 
with some dysuria, whereas sea oral times before nnd during part of the radio- 
therapy she hail lieen unable to \oid without catheterization Ten daya 
later when seen again she was continuing to improw, and had no urinary 
sa mptonis except slight burning on micturition 


Commait — 'Ilus patient is tjpical of those witli massne 
carcinoma of the ccnix with wide fixation and general hcallh 
markedly undermined Among radiotherapists, it is today 
a mucli mooted question, whether or not irradiation sliould 
be attempted Tlic general condition of the patients will 
not permit a prolonged examination to determine tlic possibility 
of complications, and, as a rule, rcg.irdlcss of the findings e\cn 
after a searching iincstigation, treatment is usually giytn Ibc 
usual complications arc bilateral or unilateral In dronepbrosis, 
and rectoyaginal or ycsieoy.iginal fistula e^pfuilh if there is 
much crater formation or ulceration, or low grade obstruelioii, 



MAUGNAXT, XONMAUCGNANT CONDITIONS — ^TREATMENT I 367 


due to involvement of the broad hgaments, or sacral tymphatics 
For rehef of the obstruction a colostomy may be necessary The 
pam IS usually mtense and unrelentmg I have observed 
smular cases in which I felt reasonably sure that these com- 
phcations were prevented In sim il ar cases my cntenon for 
treatment has been to detemime whetlier the patient’s general 
health is such that she has a chance of hmng at least six eeks, 
smce this mterval is usually necessary’’ for most of the benefits 
fi'om irradiation to occur Cautious treatment is recommended 
In this instance, the response u as striking and almost immediate 
There was httle, if any, systemic reaction The bladder com- 
plamt gradually cleared up, the pain became less, and there 
was a gradual improvement of the general condition Toda}’' 
the patient is seemmgly free from symptoms and I am confident 
that our endeavors have been greatly appreaated I am sure 
that this group of cases is v orthy of a cautious trial treatment 
The palliation that is possible in some cases is astomslung 

Case 9 — A ivoman, aged thirty-four ifears, registered at the Clinic 
June 14, 1920, complaining of abdominal cramp-like pain One sister had 
died from tuberculosis The patient had had diphtheria, pneumonia and 
malaria ehen a child, and tonsillitis and ''gnPP<^ " She had been married 
nme years and had te o children Imng and e ell She had had one miscarriage, 
eighteen months before eiinmination here The menses had been irregular, 
occumng evcrj three and one-half to four and one-half n-ceks, quite painful 
and profuse at times, but usuallj moderate She had had leukorrhca for 
many years In 1914 she had had appcndectomj and a right o5phorectom> 
elsenhere For the last eighteen months she had had crampy pains over 
the loiter abdomen, almost daily, but nc\er vcr> se\ere She said that she 
had had Icukorrhea for j-ears, but that it had become Morse the last eight 
months vnth a foul odor, especialh during menstruation Three months 
before examination, the famih phj'siaan found a groirth, about 2 5 bv 3 5 
cm , in the urethra nhich w-is diagnosed "urethral caruncle", this had been 
rcmorad cIscMhcre six \recks before, the pathologic report being negative 
for malignanc) Since then she had complained of constant, dull pain across 
the lumbar region Her appetite a as onlj fair, constipation aas marked 
She had occasional nocturia and passed onK small amounts of unne aath 
intermittent spells of d>suria and hematuria 

Examination shoacd that the patient was underdeveloped and poorl} 
nourished and weighed 118 pounds Her blood pressure was 120 sjatolic 
and 75 diastolic, pulse rate 80, and tempcriture 99“ The teeth c\idcnced 
considerable pyorrhea, and penapical infection Moderate tenderness was 
elicited over both lower quadrants of the abdomen There was a slightl} 
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reddened area about the urcthnl meatus and a remmnt of %\hit W'as thought 
to be a urcthnl caruncle The cervix \i-as firm and noduhr on the left, and 
■ttnthout ulccntion ^ specimen for biops> from the remnant of caruncle 
vras reported to be epithelioma, and after surgical consultation radium ms 
adwsed, using 200 mg hours o\*er the lesion ^iith moderate wltagc xrai 
o\-cr the inguinal ghnds, bilatcralU , over the lovrer abdomen and loirer lumbar 
region 

The patient vras seen again August 20 She complained of slight d}‘«' 
uria, and nocturia She felt ncll, had gained in naught and strength, and no 
longer had the lowair abdominal pain There had been no reaction following 
the radium and *-raj treatment The urethral onfice appeared to be normal 
and without induration The inguinal glands were palpable on either side 
Moderate a-oltage a-raa treatment was applied bilaterally o«r the inguinal 
glands 

Nowmber 20, the patient returned to the Clinic without any unnary 
symptoms, but with menopause caadent from four months* cessation of the 
menses and intermittent "hot flashes " Othcnaise, she felt well and said that 
she had been working hard Examination was negatiae except for suspicious 
right inguinal glands which were giaen a similar x-ray treatment as on pre 
Mous occasions March I, 1921, the urethral condition was normal She 
had lost 5 pounds and had many vague sensations, apparently psyxhotic 
with a dementia praxrox trend August 22, she complained of dysuna and 
occasional suprapubic pains, but was well othciaMsc Examination revealed 
no actiMta about the urethra x-Raa examination of the chest wes negatixe 
The menopause symptoms were considered as due to the x-ray and radium 
treatment As the inguinal gbnds were still suspicious, 5,000 mg hours 
of radium in topical applications were applied, dixaded oxer cither groin, as a 
prophx lactic treatment 

While the patient did not return to the Clinic again, she reported by 
correspondence and through her family physician that her general condition 
was excellent, that there was no recurrence of the urethral lesion, and that m 
June, 192-t, her weight xxas 1-18 pounds, a gain of 20 pounds since treatment 
x^^s first instituted Her last report, October 20, loi-l, states that her gen 
cral condition is poor, but docs not mention a recurrence, fixe years since her 
first treatment 


Comment — Carctnoma of the urctfini can bt faxorablj in- 
fluenced xxith radium and roentgen ra\s, and m some cases Uie 
palliation is astonishing, especialh in those eases in xxhicli the 
primara, lesion is snnll and without inguinal glandular maohe- 
ment In this ease the pnman IcMon bad been modified hy a 
prcMous operation xxhicii made tJic extent of tlic new growth 
doubtful Tilt inguinal ghnds ax ere dcfinitclx enlarged and 
clinicallv malignant In the nianagtmtnt of lesions of this 
tape and location cacra c/tort should he made toapph su/ficicnt 
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treatment to the pnmary growth, and to avoid, in everj' possible 
way, further damage to the external urethra, which might 
cause secondarj’ contracture and closure of the part In all 
cases the mguinal glands should be treated as if mahgnant 

Case 10 — An obese \raman, aged fortjr-five years, came to the Clmic 
Jul> 16, 1923, \nth a history of intermittent vagmal bleedmg for six months 
Her mother had died from “Bnght's disease ” The patient had had diph- 
theria and tonsOhtis '^hen a child, and pneumonia and pleunsy seven years 
before commg to the Clmic. Menstruation had been normal She iras 
married, had had four chfldren who were living and well, and two miscarriages 
H%’sterectom> for “tumor” and appendectomy had been performed elsewhere 
m June, 1921 The present illness began four years before examination, with 
vomiting spells soon after breakfast, amenorrhea and considerable con- 
stipation The patient had never had abdominal pam or jaundice, although 
the \ omitus consisted usually of a greenish m ucus-bLe fluid She was thought 
to have had gall-bladder trouble, but the gall-bladder was normal when the 
biltaiy tract was explored at the time of the operation in june, 1921 Fol- 
lowing the operation, she gained 40 pounds and felt fairly well until the last 
six months, when she noted a slight bright red vagmal disdiarge which had 
persisted intermittentlj to date Occasionally the blood was mixed with a 
foul yellowish discharge She complamed of slight pain occumng m the 
right lower quadrant of the abdomen at times, with pain radiatmg down the 
tight thigh to the knee Her appetite was good, but the constipation was 
marked She tired readily and expenenced moderate dj apnea on exertion 

The physical exanunation and laboiatorj reports were practically nega- 
tive The patient’s obesity made the pelvic exanunation tedious There 
were multiple hard infiltrating masses deep m the vagina, the largest about 
4 to 5 cm in diameter There was a purulent sanguineous discharge with 
odor A rectal examination revealed a hard fixed mass m the left broad 
ligament, size 3, and one in the right broad ligament, size 2 

Palliation was all that seemed possible from an> type of treatment, 
and, therefore, radium and roentgen-ray treatment was recommended Eight 
radium applications were made to the mvolved area m the vagma, and a 
course of deep roentgen-ray treatment was directed to the lowar abdomen 
and back. The initial response was very gratifymg m spite of the fact that 
the tumor was v en hard to treat, smce the patient cooperated poorlj She 
complamed constantly about a pamful and tender vagina She returned 
dunng the latter part of September with the statement from her farmly 
physician that there was a small node m the vagma, and wa felt confident 
that further treatment was mdicated The morale of the patient was greatly 
improved There was a slight mcrease m weight and a return of her old 
trouble of slight bleedmg and spottmg following trauma to the part Other- 
wise there was no discharge The menopause svmptoms were severe for a 
time, then gradually subsided All pains disappeared A vaginal examma- 
tion revealed that the infiltrating masses bad disappeared, but further antcnor- 
ly there was a nodular mass about 2 cm in diameter Qmicallv, it was a 
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new expression of her old trouble The broad ligament inGltration was 
grcatl> reduced, probabl> 95 per cent, which accounted for the absence of 
pain Since the primary lesion had responded so satisfactonl>, we felt 
rcasonabl} sure that the new growth would be favorablj influenced b^ 
further irradiation 

Comment — ^This ease demonstrates the cffectiaeness of the 
imtial intensive apphcation of radium in broken doses in ad< 
vanced caremoma of the cervix In this instance, there had 
been a partial operation elsewhere for the removal of the mahg- 
nanej' The mitial response to the first treatment was verj 
gratifying The deeper portions of the vaginal cavity were ren- 
dered smooth and free from apparent disease The infiltration 
in the broad hgaments was greatly reduced, whidi accounts 
for the absence of tlie pain It is questionable today whctlicr 
or not radium treatments should be continued if the first treat- 
ment fails We arc confident that our intensive imtial treatment 
should never be repeated 

This patient belongs in the group in whicli there arc delinitc 
lesions in the v'aginal wall bejond Ae field of the former treat- 
ments With appropriate treatment such lesions can ccrtainl) 
be reduced, tlius avoiding otlierwTsc inevitable complications, 
such as a rectovaginal, or a vesicovaginal fistula, and obstruction 
of the external iirctlira, and so forth If three or four v-agmal 
treatments arc applied to the tumor, and Roentgen ra> is deliv- 
ered to the lower abdomen and back the local expressions of the 
disease can be retarded 
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The four cases reported here are intended to bring out cer- 
tain interesting features of radiotherapj* as apphed to different 
types of mahgnant tumors 

Case 1 — K man, aged fifty-six years, came to the Clinic June 11, 1923 
because of "neuritis m the shoulder and back.” A growth had been remold 
from his right thigh at the age of sixteen \-ears His tonsils had been removed 
in 1920 because of a mild arthntis, -which disappeared shortK afterward 
In December, 1922, pam gradualh appeared in the back, then remamed 
stationary The pain -was made worse b\ movmg the shoulder, and also b> 
bad -weather Later the backache had been replaced by a pam in the left 
hip -which w-as associated -w-ith an mtense pleuntis and noctuna (two or three 
times) With the onset of the foregomg symptoms, pam appeared m the 
right side, and radiated down-ward toward the scrotum In Januan , 1923, 
se\erc pain with hematuna occurred, lasting all day, and finalh a stone, 
about 0 73 cm in diameter, -was passed A gradually increasmg swelling of 
the left buttock had been noted durmg the pre\ious fi\a months 

The patient's height was 72 mches, his weight 160 pounds (normal weight 
183 pounds), the loss of 23 pounds ha-vmg occurred during the previous six 
months He was moderiteU pale, and had an old median-dorsal kyphosis 
(simptomless) On the nght buttock was a large, somewhat diffuse mass 
o\er, and firmly attached to, the postenor portion of the left ilium The 
mass was fairh smooth, hard, slightU tender, and interfered with walking 
Over the nght scapula was another large, fairly smooth, hard tumefaction 
firmly fixed to the scapula The movements of the nght upper e-xtremity 
w-ere senously hampered by the mechanical interference and the resultmg 
pain There ware old scars on the legs and bad The prostate gland was 
normal The systolic blood pressure was 170, the diastolic *)0 The tem- 
perature and pulse rate were normal The hcmoglobm was 73 per cent, 
the ervlhrocvtcs numbered 4,800,000, the leukocvtes 8,000 Examination 
of the unne was ncgatna Roentgenologic c-xamination revealed the presence 
of hvpertrophic arthntis of the nght shoulder and scapula, and sarcoma of 
the scapula wath disorganization of the a-xillaia border of die bone In the 
pehas w-as what appeared to be an osteochondroma invalvang the left dium 
and ischium the supra acetabular portion of the bone was chiefly concerned 

137 * 
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Since both these tumors were inopcnble bciause of their size, location and 
fi’Qtion to the bonj structures from %\hich thc% spranf:, the patient was 
referred to the Section on Radiothcrapj without preliramar} biops), which 
was not considered justifiable 

June IS and 19, 1923, a first course of high reltagc x raa treatment was 
gi\en, both tumors being attacked from three directions (antenor, lateral 
and posterior) The patient returned August 8, feeling distinct!) better, 
he was able to walk more freel), and the pain had subsided considerabl) 
Between August 9 and 11, he was given a second course of high aoltagc x ra) 
treatment, practically duplicating the first course Noaember 12, his con- 
dition was markedK improacd in ctcry wa> The large scapular tumor had 
complete!) disappeared, and the nght upper extremit) could be mored 
freely The tumor of the left ilium and buttock bad also decreased greatl), 
but there was still a little pain in this region when the patient walked Roent- 
genologic examination of the right scapula confirmed the clinical appearance 
of improrement, and showed that the bon) destruction not on!) was arrested 
but beginning to repair, the left iliac tumor was also dcfinitc]\ improved, 
but not so markedly Between November 15 and 21, a third course of high 
axiltagc X ny treatment, the same as the second course, was giivn Feb- 
ruary 18, 1924, the patient waiighcd ISO pounds The tumors of the scapula 
and ilium were no longer palpable, but the patient was distinctb pale How- 
c\er, the blood count showed no essential change except in the leukocjtcs, 
which were reduced to 4,800, undoubtedly by the x-ra) treatment Roent- 
gcnologically the destructive process in the nght scapula and left ilium had 
apparently stopped, and there w^s distinct evidence of regeneration A 
fourth Course of high voltage x-ray treatment, directed onl) to the iliac 
tumor, was given February 19, 20, and 21 No other treatment was given 
The patient’s family physician has written several times since to say that the 
patient has improved steadily , he has been working for more than twelve 
months 

Comment — There are several interesting points in this ease 
First, there were two separate tumors, both voluminous and so 
nearly equal in sire as to make it impossible to decide whether 
one was secondary' or whetlitr they were entirelv distinct neo- 
plasms CIimcalK and roentgcnograpliicall} thej resembled 
each otlier cloach From tlic evaminations it appeared tlial they 
belonged to the sarcoma group, but in the abeence oi a biopsy 
this could not be asccrLained However, judged bv their reaction 
to x-ravs thev were probablv' chondrosarcomas In anv event, 
both tumors have clinically disappeared as the result of four 
courses of r-raj treatment at high voltage <200 piak K V , 
r S D = 50 cm , filtration = Cu 0/5 mm and \I I 0 nun , 
each ol three fields receivang 5 milhampcrcs lor one hour and 



RADIOTHERAPY IX 3XAIIGXAXT TUMOR 


1373 


thirtj' minutes) In \new' of the Trell-known permaous tenden- 
aes of sarcoma it would be too much to expect permanent cure 
m such a case, nevertheless, considermg the fact that no other 
form of treatment offered any hope of brmgmg about even tem- 
ponm' improvement, and that the patient’s hfe was a question 
of a few miserable months, the primarj' result is decidedly worth 
while 

Case 2 — A man, aged thirtj-nine years, registered at the Qmic October 
30, 1922 September IS, 1921 his left testide, which had grown larger stead- 
3} for a year and a half, was removed, and a diagnosis of sarcoma made 
He was fairly well unt3 Apiil, 1922, when, for two or three weeks, he had a 
"sick spell” with pam m the upper abdomen, accompanied by the loss of 
15 to 20 pounds m weight He recovered, and regained some of the lost weight 
A month before coimng to the Qmic he had begun to ha^'e pam m the left 
epigastrium and left hypochondnum, radiatmg around the left side to the 
back. This pam was continuous dunng the subsequent month and was 
warse at night He was given medicme by his physiaan, but without rehef 
At the time he registered at the Qmic he thought the pam was subsiding, 
perhaps becau<e he had spqpt the last three weeks m bed His appetite 
was fairly good His home physician had discovered a mass m the upper 
left quadrant of the abdomen about two weeks previously , this seemed to 
be mcreasmg in size. 

The patient was large-framed, well-developed, and well nourished, al- 
though he was a little pale On the skin of the back was a large, mottled, 
pigmented area, the result of mustard plastsrs The teeth were m bad con- 
dition with marked pyorrhea A few ^ghtlv enlarged lymph nodes were 
palpable in the mgumal regions The mass m the left upper quadrant was 
quite large, somewhat irregular, very firm, and extended beneath the mner 
portion of the left costal region well over to within 1 cm of the right rmd- 
clavicular Ime and 4 cm- below the umbilicus, it did not move with respira- 
tion The hemoglobm was 75 per cent, the erythrocytes numbered 4,500,000, 
the leukocytes 5,500 The Wassermann reaction was negativa Roent- 
genologic examination of the thorax disclosed elevation of the diaphragm on 
both sides, the lungs appeared normal A clinical diagnosis of metastasis 
to the retroperitoneal lymph nodes from a tumor primary m the left testicle 
was made and the patient was referred for radiation treatment 

Between November 1 and 9, 1922, an e.vten5ive radium pack, consisting 
of a total of 21,842 mUbgram hours, was appbed over the region of the tumor 
anteriorly and over a portion of the left side This was supplemented be- 
tween November 10 and 15 by an extensive course of x-ra\ treatment at 
moderate voltage directed to the region of the tumor through the back and 
also to the mediastinum, m spite of the fact that evidence of iretastas-s m 
the latter region could not be demonstrated The patient was then allowed 
to return home and arrangements were made with a competent local radiol- 
ogist to give him a second course of x-ra\ treatment it high voltage, this was 
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done December IS, 19, 20, and 21 A third course, also at high wltage, was 
gi\-cn Januarj' 20 and 30, 1923 The patient tolerated the ndiation quite 
wt:ll Between Nowraber, 1922, and rebruar>, 1923, he had gamed a few 
pounds in weight and appeared s-erj much better The tumor in the left 
upper abdomen was so much smaller that on abdominal palpation only a 
deep, flattuh, mdurated mass could be felt to the left of the spine, and cx> 
tending from the umbilical region toward the left costal margin One or 
two slightly enlarged lymph nodes were palpable in each groin Between 
rebruary’ 26 and March 3 another cxtcnsi\'c course of r ray treatment at 
moderate \o1tagc was directed to practically the entire trunk 

The patient returned to the Qmic July 31, 1923, his general condition 
was gieath improaed, the only complaint being n \aguc occasional drawing 
sensation about the abdomen, but wathout localization Abdominal pal 
pation was absolutely negative He was allowed to return home without 
treatment, but his physician was requested to keep him under fairly close 
observation 

May 27, 1924, when he returned to the Clinic he was the picture of vagor 
and health, having gamed 70 pounds and havang werked steadily since early 
in 1923 Me came for examination, because he did not care to take any 
chances Wlicn seen again September 12, 1924, he still felt well, and had 
gained 6 pounds more One night about twa> weeks prcvaously he had had 
a sharp attack of pain through the middle and lower part of the back extend 
ing through to the upper abdomen and radiating to both shoulders This 
had lasted for a few hours, but subsided after his plivsician had given him a 
hvpodcranic injection He went to work the following morning ns usual and 
had had no similar disturbance Examination failed to rev cal anv ova Jcncc of 
recurrence 


Comment — ^7 he tumor in this rase is typical of those whicli 
spring from the spermatogonial cells, and are gencrallj classified 
as seminomas Sucli tumors nearly ahviivs react quickly and 
in pronounced manner to even a moderate dose of radium or 
a-raA's, so that a v oluminous tumor vv ill melt awaj in a rclatiAclj 
short time This is in complete harmonv with the well-known 
striking radiO'cnsitivcnc'" of the iiomnl <;pcnnatogonia with 
which these tumor? arc rtlatct! I cite the ca«c, not so much 
to show the bcncfichil clTtct oi nidi.ition treatment, hut to bring 
out the fact that the rate and degree of reaction to such treat- 
ment is so characteristic of this tvpe of tumor tli it it can be used 
to distinguish it from am of the other types tint arc much more 
resistant to radntion A tAqiical nremonn or a tnie teratoma 
of the testicle nnv respond to some extent to a nj or radium 
treatment liut never with m\ thing hie the promplm-s or to 
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the same degree, as a seminoma This fact could be made use 
of as a sort of therapeutic test whenever it is not feasible to 
obtain a biop^, because it constitutes at the same time the 
best form of treatment for such tumors, m the majority of 
which surgical excision is out of the question The only other 
types of tumor that might offer difficulty in differential diagnosis 
from the standpomt of suscepdbihty to radiation, are those 
belongjng to the l3miphoblastoma group, but the chnical features 
of the latter are sufficiently defimte m most cases to enable one 
to distinguish them readil}' 


Case 3 — A woman, aged sixty-two years, came to the Qmic February 4, 
1922, because of a swelling on the head, a dioking sensation, and nnging in 
the ears One aunt had died of cancer In 1894 the patient had under- 
gone a curettage, amputation of the cervix and perineorrhaphy, m 1904, 
appendectomy and cholecystectomy, and m 1919 an operation for goiter 
One year previously, while combmg her hair, she had noticed a swelling 
about 2 0 cm m diameter, a little to the left of the bregma It was soft 
and painless Smee that time it had increased somewhat in size There 
was no history of trauma except that when a child she had bumped her head 
agamst a log Since November, 1921, she had had a chokmg sensation not 
accompanied by cough or hoarseness She thought her neck was larger and 
she complamed of dyspnea on exertion The ringing m the ears had begun m 
December, 1921, she noticed it only when her attention was not elsewhere 
There was no vertigo or deafness Her weight was essentially normal at 145 

On examination a large soft fluctuating mass was found over the bregma, 
where an irregular area of the skull was absent The larynx was pushed to 
the nght, and the left lobe of the thyroid was firm and nodular, but there 
vas no adhesion to the slan The supraclavicular lymphatic nodes on the 
nght side ware hard There was evidence of sclerosis, and there was slight 
vancosity of the veins of the leg The systolic blood pressure was 168, the 
diastolic 88 The erythrocytes numbered 4,350,000, the Ieukoc}’tes 4,500, 
the hemoglobin was 75 per cent The unne was normal The Wassermann 
reaction was negative Roentgenologic exammation of the skull disclosed 
a large area of destruction m both panetal bones adjommg the sagittal suture 
A clinical diagnosis was made of carcinoma of the thyroid with metastasis to 
the skull 

February 17, 1922, a gland was excised from the left supraclavicular 
region and a specimen removed from the thyroid, microscopic examination 
of both proved the condition to be carcinoma At the same time 50 mg of 
radium distnbuted in five steel needles were inserted m the thyroid gland 
and left in place for twanty-four hours (1,200 mg hours) As soon as the 
patient was able to leave the hospital (between February 28 and March 1) 
she was given a course of x-ra> treatment directed to the thyroid through the 
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nght side of the neck as well as to the mediastinum The dosage used was 
wltiRC I3S peak K V , F S D 12 in , filtration copper 0 5 mm and ahi* 
minum 1 0 mm , 5 milliampcrcs, and time thirtj minutes to each field 

Examination, Apnl 4, shonTd that the tumor of the thjTOid had flattened 
considcrabi} , but the patient had lost about 10 pounds in weight IIowcw, 
she had had flu one month prcM 0 usl> Apnl 5, the tumor xiais again treated 
aiith radium, a total dose of 2,800 mg hours being dclia'crcd from the surface 
This aras again supplemented by x raj treatment Apnl 3 and 4, under the 
same conditions, the metastatic areas in the skull rccciaang a similar dose 
June 6, the patient's general condition was good and the tharoid enlarge* 
ment had subsided still further \ roentgenologic examination of the skull 
showed no change, the areas of destruction measunng approximate!) 6 b) 6 
cm A third course of radium (2,800 mg hours) «as topicall) applied to 
the left lobe of the th>Toid and left supraclaaacular regions, and betw cen June 7 
and 10 the skull, together with the nght lobe of the th)TOid and nght side 
of the neck, ucrc treated by means of x-rays 

Jul) 19, the tumor of the th)'roid was represented mcrcl) by a zone of 
induration aur) much smaller in size The areas of metastatic cranial de- 
struction had apparently undergone no change On this occasion radium 
treatment aas not gii’cn, the xray treatment applied to the tli>roid and 
skull aas limited to the same conditions as prea lously 

August 30, the tumor of the head had increased in size aith bulging, and 
the area of destruction measured 7 S by 9 cm The tumor of the thyroid 
could hard!) be palpated Beta cen August 30 and September 2 another 
course of x-ra> treatment was giwn 

October 16, it ■was found that the metastatic area on the skull had not 
increased since the patient's prcMoiis visit, and there was no sign of activity 
in the th)Toid gland x-Ra) treatment was again pven to both the skull 
and the neck, October 16 and 17, the dosage remaining the same 

Dccenilicr 18, the left lobe of the th)roid was verj small, nodular and 
quite firm The metastatic area in the skull had remained stationar) 
X-Rays were again applied to the neck and the skull December 18, 19, and 20 
Februar) 16, 1923, the defect in the skull and the condition of the tig- 
roid wa:re about the same x Rav treatment w^s limited to the neck, and the 
dosage WHS the same 

\Iay 15, the defect in the skull had diminished to 7 b) 7 cm , the tli>Toid 
was still stationarj Ivo treatment was givTn 

Scptemlicr 15, the patient was definite!) more nervous and did not co- 
ordinate well There was slight hesitation in her speech, slight fiilncv in 
the left orbit, making the palpebral slit slighil) narrower, there was no change 
in vasual acuitv , and no n}‘stagmu5 The defect in the skull had increased 
to 14 bv 15 cm , extending on both «idcs of the median line, and there was 
definite bulging of the bram, probabl) accounting for the s)mptoms Sep- 
tember 5 6 and 7, r rav treatment was directed colei) to the skull vvifh the 
same ilosage, but concentrated toward the region of invailvamient through 
«ix fields 

Octolier 8, root dcrable gain in strength « as noted The I'efrct in the 
skull wa* 6 bv 12 cm \I1 svmp oms no'id at tl e p'-evioii* viiiit were much 
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improved The metastatic area m the skull was again irradiated October 8, 
9 and 10, along the same lines as m September 

December 6, the patient had been fairh well until about a week pre- 
viously, when she began to feel faint and weak Loss of appetite and slight 
loss m weight ensued No evidence of activity in the thyroid was found. 
The metastatic defect m the skull had remamed stationary x-Ray treat- 
ment was given to the skull at the same voltage, but the distance was reduced 
to 30 cm , the filtration to 4 mm of alummum, and 5 milliampieres for eight 
minutes were directed to each of four segments of the involved region This 
was done with the idea of gettmg the bone to absorb as many x-rays as pxis^le 
January 22, 1924, the piatient was much better in every waj, having 
gamed m weight and strength (141 pxiunds). all previous symptoms had sub- 
sided The defect m the skull measured 7 by 10 cm , there was no activity 
m the thjToid region The x-ray treatment was repieated 

March 6, there were slight drawing sensations around the area of destruc- 
tion on the skull, which now measured 7 5 by 9 cm x-Rays were applied 
March 6 and 7, the technic being the same as in December and Januaij , 
except that the distance was increased to 40 cm , and the time to thirtj 
minutes 

April 7, the piatient’s general condition was relatively good The area of 
destruction on the skull measured 9 b> 11 cm April 9 and 10 a course of 
high voltage x-ray treatment was given, the dosage being Voltage 200 pieak 
K, V (sphere gap), distance SO cm , filtration, coppier 0 7S mm , and alum- 
mum 2 0 mm 5 milliampieres, and time one hour and twentj mmutes to 
each of two fields 

June 3, the patient mentioned that her hands were slightlv clums> at 
times, but otherwise she had been well The area on the skull was S b> 11 
cm No treatment was giv en 

September 5, the patient's general condition was good There was no 
extension of the defect in the skull In fact, one had the impression of a 
partial bony regeneration in .the form of a thin plate corresponding to the 
inner table 


Commettt — Radiologists ha^e known for some time that 
carcmoma of the thyroid shows a ^eIy distinct susceptibihty 
to radiotherapj', this fact is corroborated b}' the behavior of 
the tumor in this case At first there was some doubt as to 
the mahgnant nature of the destructive process in the skull, 
but the treatment completely dispelled such doubt, because 
the susceptibihtj’ of the metastasis corresponded so closel}’- 
to the pnmaij* tumor in the thyroid gland, in spite of the fact 
that complete bony regeneration has not yet been achieved 
As a matter of fact, this may never take place, and it may be 
impossible to keep the malignant process m the skull permanently 
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in check Had this been secondary’ to a carcinoma cisewlicre 
than the thyroid, it is quite probable tliat its development would 
not have been checked to anytlung like the extent in this case, 
and death would long since haxe claimed another wctim 

Case 4 — ^ man, aged forty-ntnc }cars, registered at the Clinic \iigust 7, 
1924 One brother haJ died at the age of forta^tuo \cirs, of sarcoma of the 
soft tissues of the thigh Tour and one half years before, a\hilc shaaang, 
the patient had noticed under the left jaw a small, hard lump nhich nais quite 
painless This lump gradually increased in size, although \arying some* 
«hat from time to time, until two yaiars before, axhen it was excised by the 
family physician A tcntatiaa: diagnosis of Hodgkin’s disease was made 
Shortly afterward another tumor developed rapidly, immediately in front 
of the scar Tor the last two years the patient had had a great deal of **Btom* 
ach trouble" in the form of distress after meals or after drinking, but which 
he did not think had any relation to the kind or quantity of food, he behevTd 
It to be due to gas distension, it was generally as bad at night as during the 
dn\ He had lost about 4 pounds during the prexaous six months A few 
other lumps had developed over the upper thorax and lower neck antenorly 
He had suffered somewhat from dyspnea on exertion for about twai months 
Beginning in January, 1922, he had received xray treatment every two 
wa:cks for about one year, and then intermittently until March, 1924 He 
could not give any definite information about the details of the treatment 

Roentgenologic examination of the thorax disclosed “increased density 
over the left side to the Icwl of the second rib, probably fluid “ August 12 
a gland was excised from the right supraclavacular space for microscopic 
examination, and this revaaled Hodgkin’s disease A mass, approximately 
6 cm in diameter, was found projecting from the left submaxillary triangle 
Adjoining this mass below the angle of the jaw on the left side was a smaller 
nodule approximatclv 3 5 cm in diameter In the sulicutaneoiis tissues ovxrr 
the lowTr thorax postcriorlv on the left side was another mass, 5 cm in diam- 
eter, but rather flattened, and fixed to the deep fascia There was also aden 
opathy in the left supraclavicular, right anterior ccrvacal, in both axillary, 
and both inguinal regions, and the vanns of the abdomen were shghtlv dis- 
tended 

A course of combined radium and x ray treatment was planned, the 
radium to be directed to the large left submaxillary tumor in order to hasten 
Its regression as much as possible, and the x ray treatment to be directed to 
every other part of the neck, to Imth axillarv and to both inguinal regions, 
as well as to the adenopathy in the mediastinum ami in the lumbar region 
which vvas undoubtedly responsible for the gastric symptoms Owing to the 
patient’s general condition and ilvspnca, tin treatment could not lje given 
at high voltage, but modi rati voltage was ii«d Iietween August 14 and 19, 
the dosage being vxjltage 115 p<ak K \ tie distance uniformly Ifi inches 
The cervical, axillarv and inguinal regions win treated with 4 nm of alu 
minium filtration, 5 milliamperes for twtniv two minutes The mediastinum 
was cro's-fired from lioth front and fiack, and the prevTCtebral lymphatic 
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groups trere attacked from behmd only, with the same voltage and distance, 
but with filtration of 6 mm of aluminium, each field receivmg 5 nuUiamperes 
for forty imnutes At the completion of the *-ra% treatment, the reacbon 
was rather disagreeable, and the patient dedded not to take the radium then 
but to go home When he returned September 4, the fluid m the chest had 
diminished spontaneoudj , and the adenopathj present at the bme of his 
first examination had largel> subsided 

Comment — ^The mterestmg fact m this case is not so much 
the effect of i-ray treatment on the adenopathy, because, as 
radiolo^ts well know, sudi effect is uniformly to be expected 
and the reaction is usually quite rapid, but that the left sub- 
maxillary tumor, without any treatment, diminished m size from 
SO to 60 per cent, m other words, the regression of this untreated 
lymphomatous tumor was nearl}' as pronounced as that seen in 
the other elements of the same process m other regions which 
had been subjected to x-rays Such a phenomenon has been 
reported, but I have seldom seen it manifested so stnkmgly 
Of course, this patient is stiU under treatment and his condition 
is not completely under control 
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Thomas B Magath and'Edxa Jacksox 


The case reported here is of interest as, mth one exception, 
it seems to be the first m which the bacillus of Slorgan No 1 
has been isolated from the blood stream Kendall, Day and 
Bogg, m 1913, in their studies of summer diarrheas, described 
a fatal case from nhich Baalitts dyscntena (Shigae) -was isolated 
from the stool, and a blood culture taken two days before death 
showed the presence of the Bacillus dysentenm (Sbigse), 
Bacillus paraiyphosus B, bacillus of Morgan No 1, Bacillus 
alkaligcitcs, and a streptococcus The significance that could 
be attached to the findin g of the bacillus of IMorgan m the case 
of KendaU, Day and Bogg seems doubtful 

KEPORT OF CASE 

A man, aged fift) -eight years, entered the Clinic February 19, 1924, 
complaining of hematuria In 1920 he had had an operation for the remo\'aI 
of a tumor of the bladder, and for the repair of an inguinal hernia In the 
meantime his general health had been good, and a hen he entered the 
Qinic he appeared to be well nounshed 

The patient was thorough]} examined and taken to the hospital, Feb- 
ruary 26 On March 3 an operation was performed for recurring epithelioma 
of the bladder The patient rallied fairl} well after the operation, his tem- 
perature not nsing abo-ve 99 5® until March 24 From that time on he 
suffered a high grade h^•perp^^eMa, aith frequent chills (Figs 226, 227) 
From April 1 the stools were loose, becoming extremeU frequent, and con- 
taining a moderate amount of blood 

Blood cultures taken -Apnl 2 and Apnl S disclosed the presence of a 
motile Gram-negatn-e bacillus which produced aad and gas m dextrose, 
levulose, and galactose, not fermenting sucrose, lactose, mannite, dextnn, 
uiositc, salicin, dulcite, xjlosc, rafSnosc, rhammosc, glyccnn or inulin 
Litmus milk was x’ery shghth acid at the end of twentj -four hours, becoming 
alkaline in forty-eight hours or more Gclatm ms not liquefied and the tests 
for mdol were strong!} positn-e at the end of twent}.four hours These 
cultural findings agree with tho«e for the bacillus of Morgan Xo 1 A few 
da}-s later, Apnl 13, the same organism was isolated from the stool, and it 
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to 40 A rabbit immunized against this strain of Morgan’s bacillus produced 
a serum showing agglutination of this bacillus in a dilution of 1 to 160 

Durmg the last two wreeks of the patient’s illness, he was e^rtremely dull 
most of the time Only occasionally was it possible to rouse him to carry 
on an intelligent conversation He died April 16 

At necropsy there was found a left recurring carcinoma of the bladder 
which had been operated on by cautery, and radium emanations employred 
There was a gangrenous cystitis and a right gangrenous uretero-pyelonephntis 
with pyonephrosis and atrophy, and metastasis to the mgumal and iliac 
lymph nodes Acute ulcerative cohtis mvolved the colon (Fig 228) Fol- 
lowing is the report of the pathologist on the findings in the colon 
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Fig 228 — Photomicrograph of ulcers of the colon 


"Throughout the colon, except m the nght half of the transverse por- 
tion, arc numerous irregular, rounded, oval and elongated elevations of the 
mucosa, from 5 mm to 1 mm m diameter, dark brown-red, mostly discrete, 
but occasionally confluent These areas hai-e a granular surface, and ate 
somewhat firm, wnth well defined edges where they jom the normal mucosa. 
Thc\ are irregularly distributed with regard to the longitudinal bands, and 
are most numerous in the cecum, ascending colon and distal to the splenic 
flexure The mucosa in these elevated areas is markedh swollen, and thickly 
infiltrated, especially in the superficial layers, with red blood cells The 
epithelial cells, except in a few areas, ha\e disappeared In the deeper 
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Ja>-crs of the mucosa are numerous po]>morphonudcar leukocytet, tome 
l>mphocvtes, and necrosis The submucosa is thickened and shows numcr 
ous ecch>Tnoscs, marked dilatation of the blood-wsscls and infiltration with 
polj morphonuclears and some Ijanphoc) tcs Numerous slender bacilli are 
found in the supcrhcia] lasers of the mucosa, in the submucosa and in the 
inner lasers of the muscuhris '* 

As a complicating factor in tlic diarrhea ■nas Uie fact that 
mercurodirome 220 nas administered Intraicnousl} Apnl 6 
and 13 This drug usuallj' produces a diarrhea, nhicli may 
even be blood} However, since tJie patient had a blood} 
diarrhea five da}s before its administration, it must be con- 
cluded that some other factor was present to account for Uic 
diarrhea, and since the necropsy revealed definite ulcers in 
the colon, the diarrhea must have been of infectious origin 

The conclusion seems warranted, tlierefore, tliat tJic infection 
was due to the bacillus of Morgan No 1, that this produced a 
general septicemia and an ulceration of tlic colon, that it ac- 
counted for the patient’s diarrhea, and is tlierefore a pathogenic 
orgamsm for man, at least under certain conditions 

PISCUSSION OF LITERATDRE 

"Morgan, in 1905, studied the intestinal bactena in an epi- 
demic of acute infantile diarrhea, in London, and isolated a 
bacillus whidi has since been knowm as tlic baallus of Morgan 
No 1 Stools from fifty-eight cases were cultured and S04 
cultures avamined Every organism which did not fcmicnt 
lactose or liqucf} gelatine was studied in detail Wien the 
cultures had been run through ^anous mediums, it was found 
tliat there were fourteen different strains tliat did not ferment 
lactose Of tlicsc tlic so-called No 1 was b} far the most numer- 
ous, being found in twenty-eight cases. No 2 was found in llirce 
cases. No 3 in fi\c, and No 4 in two 71ie others were less 
common None of tliesc organisms corresponded witli ani 
known forms of pathogenic bactena except No 6 and No 7, 
which culturally were like Bacillus p>iratypl osus or Baallus 
enlcritidis, but were not agglutinated with either of the«e scrums 
No 3 and No 4 were appircnlh clo^I} related to members 
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of the typhoid-dysenterj’- group Other bactena •were isolated 
frequently from drinking -water, and no importance -was attached 
to them 

Of the fifty-eight cases studied, twenty-eight had been 
diagnosed clinically as acute infectious diarrhea, and thirty 
as catarrhal diarrhea From twenty-ei^t cases the bacillus 
No 1 -was isolated from the stool and in seventeen of these 
It ■was the only organism present -which did not ferment lactose 
In other cases it -was accompanied by Bacillus enleniidis or 
Bacillus paratyphosus Later, stools of twenty normal children 
■were examined; the bacillus of Morgan No 1 -was isolated but 
once, and this strain did not -wholly agree -with the bacillus found 
m the other cases m that it produced less mdol and made htmus 
milk less alkaline The followmg year Morgan continued his 
studies of infantile diarrhea, and isolated this organism from 
twelve of twenty-seven cases diagnosed as acute infectious 
diarrhea, and from three catarrhal cases 

Morgan descnbed this bacillus as bemg Gram-negative, 
motile, shghtly smaller than the bacillus of typhoid, and pro- 
ducmg aad and gas m dextrose, levulose, and galactose, but not 
fermentmg mannite, duldte, maltose, dextrm, lactose, sucrose, 
muhn, sahan, or arabmose It produces mdol qmckly, even 
m the presence of an excess of dextrose It does not hquefy 
gelatm, and m htmus milk it produces an alkahne reaction 

When testmg the pathogematy of the organism obtamed 
from his isolations, Alorgan selected No 1, No 3, and No 4 
\\Tien No 3 and No 4 were fed to rats, they died, althou^ no 
diarrhea was produced I\^th No 1 eighteen successful feedmg 
experiments were conducted in which twelve young rabbits 
and six young rats were used Death took place after a severe 
diarrhea In each case the bacilh were reco^ered from the 
spleen, and m a few cases from the heart’s blood Intra\ enous 
mjections of No 1 gave negative results WTien the stram 
obtamed from the stools of a normal child was used, no ill effects 
were noted, although a dose -was given which was generally 
fatal if taken from cultures of diarrheal cases 

Since this organism occurred so frequentlj* in the cases 
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of diarrhcA studied, and since it possessed a definite pathogcnicilj 
for rats and rabbits, ^lorgan was comanccd that the organism 
i\as pathogenic for man, and that it was an etiologic factor in 
the type of infectious diarrhea encountered in England 

In testing the agglutinating reactions of tJie various strains 
isolated from his cases Morgan found tliat the organism was 
larelj agglutinated by the patient’s serum, and tJiat tlie different 
strains acre not all agglutinated by any one immune serum, 
and usually only by an homologous serum 

Since Morgan’s aork (1905-1906) \arious inicstigators in 
Europe and in tlus countrj have isolated this organism It 
has been found in the stools of patients aith diarrhea, and 
has also been found by different investigators in cultures of 
stools from normal diildren and adults (Logan. Lea is) Fre- 
quently it has been associated aitli oUier bacilli of tJic tjphoid 
dysentery group, sudi as Bactlltis dyscnlena:, Bactllus ciilcrtlidts, 
or Bactlltis paralyphosus 

Tlij(<tta found tliat aatli Ins strains there a as no agglutination 
aith patients’ scrum and practically no cross agglutination aith 
immune serums 

KUglcr used seventeen strains a ludi a ere culturally identical, 
and found that in antigemc properties they differed aidely 
Lea IS, in 1912, tested 242 strains from 167 cases and found that 
as far as agglutination reactions acre concerned, thc«c fell 
into several groups, and that tliere a as no constant relation 
betacen the source of tlic strain and its antigenic properties 
Because of tlic facts that tlic organism has been isolated from 
stools of normal adults and children, tint it is not agglutinated 
by the patient’s scrum, and that tJic vanous strains differ <0 
andclj antigcmcallj , different investigators (Davison, KJiglcr) 
m this country question the etiologu, rciitionship of tlic or- 
ganism to infections diarrhea Iloaevcr, cases have been 
reported in ahidi tlic organism has been isolated, and in vvhidi, 
in spite of great effort, no other etiologic factor has been found 
Rej , in 1902, reported such a result in a case of fat.il dv centciy 
Tlie baallus of Morgan Xo I was isohlcd from the stool, the 
cultures being negative for Inalli of d}=cntcr>, tvTihoid or 
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paratyphoid ExaminatioQs of the stool for amebs and other 
paraabes ■were negative The patient died three vre^ after 
admission to the hospital The exammabon at necrop^’’ dis- 
closed involvement of the transverse colon, -which contamed a 
large amount of opalescent, fluid-like, dirty pus, the interior 
-was disorganized and fnable, -with a mulbtude of lai;ge and 
small ulcers, none of -which had perforated No peritombs 
-was found except in this mvolved portion 
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THE ROLE OF FUNCTIONAL TESTS IN THE STUDY OF 
DISEASES OF THE LIVER 

Leoxasd G Rowstree 


- An dement of certaintj' characterizes opinions concemmg 
disease of the kidney, which is la cking m those concerning 
disease of the hver With regard to diseases of the kidney, 
certain routme hdpful dinical and laboratorj’’ criteria have 
been estabhshed, but analogous criteria are not a^’ailable in . 
the realm of diseases of the hver Great efforts are being made 
m vanous medical centers to improve the methods of mvestigat- 
mg diseases of the hver, particularlj’- with regard to the deter- 
mination of its funcbonal capaaty. Data may be derived from 
a vanety of sources, as follows* 

METHODS OF DETECTING HEPATIC DISEASE 
History and physical examination — Local e\udence, (1) pam 
and tenderness in the region of the hver, (2) increase in size, 
and (3) decrease m size General e\udence, (1) portal obstruc- 
tion (hematamesis, asdtes, collateral circulation, and enlarge- 
ment of the spleen), (2) jaundice, (3) loss of wei^t, (4) loss of 
strength, (5) infection (chills, fever, sweats, and leukocytosis), 
(6) gastro-mtestmal sjunptoms (mdigestion, anorexia, nausea 
and ^omltmg), and (7) cerebral s^miptoms (depression, headache, 
dehnum and coma) 

Routme laboratory studies — Urinalysis for bile, urobilm, 
urobihnogen, and exammation of stock for bile 

Studies of duodenal contents — ^Detection of bile pigments, 
bile salts, blood, and so forth 

X-Ray exammation of the gallbladder. — ^With or without the 
use of dyes secreted m the bile 

Studies of coagulabibty of the blood and fragibty of the red 
cells. 
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Absence of diseases ot tlie Ii\er Howe\er, tiic sc\cntv and 
nature of the disease arc not so readily determined In certam 
hepatic affections, s}ndromes either of an obstructnc or tovic 
nature are asenbed to the h\er There is, howc\cr, no well- 
defined sjTidrome of msuffiacncj' of the h\ cr surJi as character- 
ises certam diseases of the kidney, heart suprarcnals and tlij - 
roid In other w ords, the climcal picture and anatomic diangcs 
in the Iner, c\cn when definite, do not furnish an accurate con- 
ception of Its functional cliangcs, nor do they furnish reliable 
criteria concemmg the outcome of sucli changes 

The unsatisfactory cliaiacter of tlie information concerning 
the hver, obtained tlirough ordinarj' routine clinical studies, 
is apparent to e\crj thoughtful clinician The desirabilitj of 
extending our knowledge of the functional conditions in disease 
IS indicated bj' the large number of tests densed and introduced 
for tins purpose I renew ed the earlier tests in an article in 1913, 
at which time the phenoltetrachlorphtlialcm test for hepatic 
function was introduced A survey of all tlie more recent work 
has recently been made by Greene, Snell and \\’'alters From 
tlie large number of tests suggested, only those which are of 
special -value will be discussed These include our original 
phcnoltctradilorphUialcin tests as modified bv Roscnllial, 
the scrum bilirubin determination bj a modification of a an den 
Bergli’s method, the fructose tolerance test as utilized bv McLean 
and Ins collaborators, and the hemokonia test ot lirvIC This 
discussion IS based on experience in former v cars and cspeciallj 
on tlie work of the last vear or so, carried on in tJie Mayo Clinic 
laboratones as group researches bj Greene, Snell, M alters, 
McVicar, Fusterman, and others The results of thise ‘^ludit's 
will appear shortlv in a senes of articles on the subject 

Before presenting clinical ca>=c=;, a di'cuc'ion of the funclioml 
findings m cxperuncntal obstructive jaundice is desirable, in 
fact almost necessan, since jaundice, when it is present, u^ti- 
allj dominates the clinical picture Jaundice is al«o con^-tanfly 
assoaalcd vviUi definite functional clnnges, as indicated bv the<c 
functional tests Indeed, jaundice its* Ii omstitutes i v ih nn s of 
functional derangement of the liver or <ii th< bih 
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THE FUNCTION OF THE LIVER IN EXPERIMENTAL OBSTRUCTIVE 

JAUNDICE 

Recent xrork by BoDman and iMann, and by Snell, Greene 
and Rowntree has shoTni that ligation of the common bile duct 
after removal of the gall-bladder results in marked retention of 
serum bihrubm and phenoltetrachlorphthalem inthm twenty- 
four hours The former rapidly approaches the level of 20 to 
30 mg for each 100 c c of blood, and retention 4* of the dye de- 
velops quicklj' This retention is mamtamed more or less 
consistently until death unless the obstruction is reheved, when 
functional findings return to normal, except that of the phenol- 
tetradilorphthalem test The latter continues to show shght 
retention, which probably mdicates permanent hepatic injury 
Positive values for sugar tolerance and hemokonia tests are 
practically constant throu^out the penod of obstruction 

FoUowmg hgation of the common duct with the gall-bladder 
mtact, serum bihrubm 4 and dye retention 4 are reached about 
the third or fourth day The mdirect van den Bergh reaction 
appears first, followed later by the direct Positive hemokonia 
and fructose tests are developed by the sixth day The findin gs 
remam positive until death, unless the obstruction is reheved, 
in which case all the values tend to return to normal except 
that of the phenoltetrachlorphthalem test, whidi remains some- 
what higher than normal, probably mdicatmg permanent in- 
jury to the hver 

Van den Bergh, because of his recent studies on serum bih- 
rubm, difierentiates two forms of jaundice one edubitmg a 
direct and the other an mdirect reaction for serum bihrubm, 
the former being deagnated as the mechamcal tv^pe, and the 
latter the dynarmc. ^IcNee offers an mgemous hj^pothesis 
for the differences m the reactions of serum bihrubm, dependmg 
on whether or not the serum bihrubm has passed through the 

* A VDFd of explanation is necessary in regard to our gradations of phe- 
noltetrachlorphthalein At tlie end of one hour, the amount normal!} pres- 
ent m the serum is from 0 to 3 per cent. .^rbitiar> findings of 3 to 10 per 
cent have been graded 1, 10 to 20 per cent, 2, 20 to 30 per cent, 3, and oi-er 
30 per cent, 4 

VOI.S— BS 
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poI\ gonal cells of tlie li\ er He recogni/cs tlirec iy’pcs of jaun- 
dice obstrucU%e, to\ic or infectious, and liemoljtic 

Tlic background, afforded b\ the cxpcriniental '^^ork referred 
to, 15 essential to tlie understanding of the functional findings 
in clinical conditions associated with jaundice In all such 
cases It IS important to know that the findings of tlicse tests 
maj be due to tlie mere retention of bile In fact there is c\i- 
dence accumulating to indicate that retained bile, per se, leads 
to marked alterations in function such as arc indicated by these 
tests 

REPORT OF CASES OF DISEASES OF THE LIVER AKD BILURY 

PASSAGE 

Case 1 Gall-stones and cholecystitis — \ imn, ngtd 5c\tnt> jrais, 
w'as admitted to the Clinic June 20, 1923, comphininf; of slight jiiindicc 
of ten dijs’ durition He had had six tjpicnl gill stone atticks unct 1920, 
the hst one three w-ccks before Pun \ris referred to the hick, «e\-crc 
enough to require morphin, and in cich instance the itticLn were a«wiatcd 
with jaundice 

Phj'sical examination rc\catcd slight jiundicc, and tcndcmc«x nnd 
ngiditx in the right upper quidrant TTic urine contained bile llie blood 
was normal The «enim bilinibin was not itiidicd, although i slight incrnsc 
\iould be expected The d^c retention was slight, and the fnictov: toltraiicc 
test w^s positiM The clinical diagnosis was gall stones and cholccj-stilis 

Experience with these tests indicates that cholecystitis docs 
not, as a rule, aiusc striking changes in Uic function of Uic liter 
Tlic degree of Uic functional injury in indnidual ciscs usualh 
parallels tlic degree of tlie jaundice, proxidcd hepatitis and 
cirrhosis of Uic liver can be excluded 

Case 2 Infectious jaundice of (he epidemic type — \ man, aged twcrits 
nine jears, came to the Clinic NosTmbtr 6, 1921, romphininp of jaiindi'ar 
of one wxark’s duration He had had «-pticcmia in lUS from whirh he had 
full} recoxarrctl, and had licen well until two months N fore ailmi 'ion, wl cn 
he l>cgan to ha\-c sore and bleeding giinii lots of wi ight rinirrin,' anonxii, 
food distress, and nausea and aaimiting for pt-rioti* of two or three «hs 
He did not ime aWommal jiain o' tendirnct< Two ard on hdf 

before admis- on he again suftired With fore guns sort thrO't rhilN malai^, 

fc\cr, aching through the l>od\, and anorexia V>oi t tin «'a\s later hr 
dciTlopetl jaundice lendcme*s oarr the renal area I'l fir i r irteriis of tin. 'I n 
aed selera, with dark urine cIa\<o’o'ied '’otils ar'l gencrahird pruri'n 
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At the same time, tenderness dei-eloped m the right upper quadrant and in 
the region of the kidneys posteriorly, but not actual pam 

Physical exammation revealed icterus 3, and gmgivitis 2 The bver 
iras felt 2 5 cm below the left costal margin, and was slightly tender The 
urme contained a trace of albumin, bile, urobilm and urobilmogen The 
stools were light colored The blood hemoglobm and counts were normal 
The patient’s physician had informed him that jaundice was prevalent m 
Buffalo, and that there was an epidemic there at that time The functional 
tests revealed serum bilirubin 9 9 mg with a direct reaction, dye retention 4, 
and coagulation time nine mmutes Biliary dramage was instituted and 
used repeatedly Bile was recovered m mcieasmg quantities m successive 
drainages. 

The dmical symptoms deated up in the course of two weeks at which 
time the bilirubm had returned to 2 4 mg The function returned to normal 
promptly with deanng up of the disease This was a case of epidemic infec- 
tious jaundice with marked temporary derangement of the function of the 
liver, but the patient is now well 

Case 3 ObstnichTe jaundice — This man, aged thirty -four years, was 
admitted to the Clinic March 8, 1924, complaining of jaundice of mechanical 
origin from which he sought surgical relief Tonsillectomy and appendec- 
tomy had been performed in 1912, and a gastro-enterostomy for duodenal 
ulcer in 1920 In 1923, because of cholecyatitis, the gall-bladder was re- 
moved, but no stones were found The patient said that pus drained from 
the biliary fistula for six weeks after the operation, then healing occurred 
and he was well until September 14, 1923 On this day he had thirteen 
stools, the last one clay -colored Jaundice was then noted for the first time, 
it persisted, and became more marked, but vaned somewhat m mtensity 
as did the color of the stools The patient had had a splendid appetite and 
had gained m weight, shortlv before examination, although bloatmg and 
nausea had occurred at times lateh, and weakness had devdoped 

Phyaical examination revealed icterus 4, tenderness throughout the 
cpigastnura, the liver edge palpable and tender The unne contained bile 4 
The blood hemoglobin was 64 per cent, the erythrocytes numbered 3,890,000 
and the leukocytes 10,900 TTie coagulation time was nineteen minutes 

The patient was treated preoperatii’cly (according to Walters’ method) 
and March 26, 1924, an exploratorx operation was performed Obstruction 
of the common bile duct was found and a reconstruction of the duct was 
made over a T tube Studies of the function, made poor to operation re- 
vealed serum bihrubm 24 8 mg , d\a retention 4, and normal sugar tolerance 
twelve daya subsequent to operation, the serum bilirubin was 5 3 mg , and the' 
dye retention 1 At the end of sixtv-fiva daya there was a decrease of the 
serum bilirubin to 2 5 mg and of the dve retention to 1 The patient returned 
October 25 wnth jaundice and evidence of biliary obstruction The se 
bihrubm was 5 2 mg and the dya rctenUon 2 A choledochoduodcnost^u 
was performed with excellent recovarv Pnor to the patient’s dismissal th 
serum bihrubm was 3 4 mg and dya retention 1 Sugar tolerance 
normal on three occasions s s were 
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Tins represents a typical ease of meclianical obstruction, 
and re\cals the funcbonal changes inadent to obstruction and 
the effect of relief from it on tlie findings of the functional tests 

TWO CASES OF CIRIIHOSIS OF THE LIVER* ONE PORTAL AND 

ONE BILIARY 

Case 4 Early biLaiy cirrhosis with jamidlcc — \ man, aged eighteen 
>• 601 ^, was admitted to the Clinic No\-eraber 1924, complaining of painless 
jaundice, which had begun two j-cars before, with the appearance of icterus, 
dark unne, and claj -colored stools He was attended b> a local phj-stcian 
who made a diagnosis of catarrhal jaundice In two months the jaundice 
began to clear up somewhat, but never cntirel> disapjicarcd It had liecn 
nssoaatcd with slight itching, but otherwise the patient had felt well through 
out his illness A week or so before coming to the Clinic he iindcrwaint med 
ical examination as a result of an application for a new position The jaun 
dice was recognized, and he was advised to come to Rochester On clinical 
examination, jaundice 2 was revaalcd, the li\a:r margin was palpable 3 cm 
below the costal marpn, but not tender, the spleen wns easili palpable, there 
had been no loss in wxiight The urine and stools contained bile The blood 
counts wxirc normal the resistance of the red cells was normal or somcwliat 
increased, and the coagulation time was slightlj increased Studies of the 
function of the livar revealed scrum bilirubin 9 5 mg , but the reaction wan 
indirect Tlic dye retention was 2, and the friictone tolerance test was posi 
tiva Biliary drainage was instituted and bile obtained In tents made three 
or four daya later, the scrum bilirubin was 6 5 mg , the reaction licing npin 
indirect The patient expected to continue treatment at home 

Tills case is an instance of jaundice in wliidi obstruction is 
probably partial and intermittent Hemolytic jaundice y\as 
considered, but excluded because of decreased fragility of the 
cry tJirocj tes and also because of tJic existence of pruntis This 
probably is a case of early biliary cirrhosis Hanot's type is 
suggested by* tlie age and clinical manifestations, but Hanot’s 
cirrhosis is so poorly defined that m tlie Cbmc its existence 
as a disease entity is questioned 

Case 5 Portal cirrhosis with marked asalcs— \ man, aged sixty 
three years, wa» admitted to the Omic Vovember 70. 1924, complaining of 
enlargement of the abdomen of twxi months' duration About six months 
before, he bad suffered somewhat from abdominal di5trc«v, bloating ami 
diarrhea Three months licfore, a hernia had b^n repaired At openUo- 
the surgeon roted free Ouid in the abdoiren, examined the liver, and made n 
diagnosis of atrophic cirrho«'s of the livrr A month later swetlirp of tl e 
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abdomen became noticeable, and tno isreeks later edema of the ankles The 
patient had noticed a decrease in the unne since September 1 

Physical examination revealed asates 4, mth well established abdominal 
collateral circulation, pallor, emaaation and red, diy , parched tongue The 
heart vras pushed up, cardiac dulness mcasunng II cm m the second, and 13 
cm in the third interspace The lungs were clear, although the diaphragm 
nes markedly elevated Edemaland2 was found over the ankles and sacrum 
The unne was normal except for occasional traces of albumin, the blood 
hemoglob’n was 55 per cent, the eiythrocytes numbered 3,500,000, and the 
Icukocvtes 3,000 Studies of the function of the 'iver disclosed dye retention 
3, and normal values for serum bilirubin 

Fluid and salt intake were restncted and the patient was given nova- 
surol from 1 to 2 c.c. hypodermically, 1 c.c mtra-abdonunally and 2 c.c. 
intravenously These were adnunisteied at about four-day mtervals, the total 
amountmg to 8 2 c.c in seventeen days A marked diuresis followed these 
injections with the exception of that given intra-abdommally The patient 
promptly lost more than 20 pounds The ascites cleared up, as it had m 
two other cases of portal cirrhosis associated with Banti's disease, under this 
treatment Whether or not the patient will get entirely well remains to be 
seen However, the ascites entirely disappeared m the two other cases 
In one it has not reappeared after six months, while m the other, sufficient 
time has not vet elapsed to permit an opmion The spleen is definitely 
large m this patient also, and it is questionable whether Banti’s disease can be 
positively excluded 

It IS often impossible to diagnose cancer of the hver m its 
early stages ^Marked and rapid enlargement of the hver, 
a nodular surface, glandular metastasis and rapidly progressmg 
anenua with loss of weight and strength, all suggest mahgnancy, 
but these features usually appear later m the course of the 
disease In their absence diagnosis may be impossible except 
b> exploration Functional changes, however, appear early 
m some instances and may actually prove of diagnostic value 
The followmg two cases emphasize the difficulties of diagnosis 
in cancer of the hver and bile passages, and also the value of 
functional studies 

Case 6 Obstructive jaundice, cancer of bead of pancreas, metastasis 
to the hver, and cirrhosis of the hver — A man, aged thirty-four yeare was 
admitted to the Clinic August 26, 1924, complaimng of painless jaundice 
of ten weeks’ duration He had had a chancre fifteen years before and 
marked alcoholism, particularly excessive for three months prior to the 
present illness. Ten weeks before admission, he suffered from heart-bum 
the unne became dark, and the stools light, two days later jaundice app^ted' 
Diarrhea, and a foul taste in the mouth followed The local physician ad 
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ministered nco-arsphcmmin nnd instituted duodenal drainasc, obtaining 
fluid containing bile 

Ph>'sical examination rewaled that the patient nas cnticall> ill and 
marLedh emaciated, haaang lost 30 pounds nithin three months The jaun 
dice ai-as 4 The liacr n-is palpable to the umbilicus but the gallbladder and 
the spleen were not fe’t Unnal>'sis rcaa*aled bile 3 the stools ivarc clai 
colored and ga\c a positive guiac test The gastric contents contained nor- 
mal free hvdrochloric acid The hemoglobin vvns CO per cent, the enthro 
cjtcs nuinlicrcd 3,700,000, and the Icukocvies S,2S0 The renal function was 
normal as determined bv blood chemistr} The serum bilirubin was 3C mg , 
and dje retention 4, while the fructose tolerance test was positiva. Duo- 
denal drainage failed to rcvaial bile, but blood was present in the intestinal 
secretions The cour^ of the disease was afebrile at first, but a few da>3 
after admission, chills and fever dcva:Ioi>cd, the fever ranging from 102* to 
lOl* until death occurred As anemia progressed rapidiv the patient was 
given a transfusion Ton dajs after admission the serum bilirubin was ICmg 
Renal insufflcicnc} developed, the blood urea amounting to 200 mg for each 
100 cc of blood Two dajs before death, the liver reached the umhilicu«, 
and a mass, which was believed to be the gall bladder, could be felt and seen 
A moderate grade of ascites developed 

The clinical diagnosis was otetructive jaundice, cholangitis, hepatitis 
and cirrhosis \ecropsv was refused, but partial examination revealed car 
cinoma at the head of the pancreas with metastasis to the liver, and cirrhosis 

Because of the lustorj of cliancre, sj’philis was suspected, 
but was excluded on account of the ncgatiae scrologj” The 
sinking lustorj' of alcoholism suggested the possibililj’ of cu"- 
rhosis in the hj'pertrophic stage Tlic profound toxemia and 
general mfection, with the biharj' obstruction, suggested cliol- 
angcitis and hepatitis Cancer was suspected, but tliought to 
be unlikely bj’ most of the consultants, including myself, aalio 
studied the patient Unfortunatclj this expcnencc is far from 
being unique in cancer < f the liver and bile passages 

Case 7 Cananooia of the gall-bladder with metastasis to the liver — 
A woman, aged fortj veirs, w-is admitted to the Clinic June 4, 1924, 
complaining of attacks of pain in the nght upper quadrant, and fev cr, lasting 
eight months She had had tvphoid fevair in I91S Tlie p'e«:nt illness be 
pan in November, 1923, with an attack of «cvcrc pain in the nght upjyr 
quadrant, radiating to the lowtr abdomen At this time the patient was in 
bed for twxi or three daj-s, she obtained relief bj the administration of castor oil 

Phj-* cal csaniration rcvaralcd an egg shaped mass b^low the nght cov'al 
margin, which later dirappeared TI e attacLs had recurred at intervnis of 
twaj or three waicfcs, the mass persisting after Januarv, 1924 The liver edge 
liecame palpab'c, the cour*''* of the disease* became fcb'ilc, the temp^ratu'e 
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reaching 102®, and Ti-eakness and loss of ireight ensued There n-as no 
jaundice The liver vras enlarged, being palpable 8 cm below the right costal 
margin, a rounded mass, supposedly the gall-bladder, was also palpable 
There vras no glandular enlargement The unne contained a trace of bile 
The hemoglobin a-as 65 per cent, the erj-throGj-tes numbered 3,800,000, and 
the leukoci'tes 19,200 The coagulation time was fifteen mmutes The 
stools were negatn-e for bile The renal function ans normal, as indicated bj 
blood chemistry The serum bilirubin a-as I 6 mg , the dye retention 3, and 
the fructose tolerance test negati\-e. A diagnosis ans made of cholec\-stitis 
aith stones and empvema of the gall-bladder 

Operation revealed gallstones and cancer of the gall-bladder anth extensive 
metastasis to the li\-er In all probabiliti infection aas responsible for the 
febrile course of the disease The pathologists reported squamous-cell 
epithelioma of the liver, and adenocarcinoma of the gall-bladder 


The historj’’ in this case is verj’- suggestive of gallstones 
Gall-stones, per se, do not cause marked functional dianges 
unless they cause jaundice In both cases the phenoltetrachlor- 
phthalem test indicated marked changes in hepatic function, 
while the serum bihrubm findings were in keepmg with either 
the presence or absence of jaundice 

DISCUSSION 

In 1914, as the result of studies on the function of the hver, 
the conduaon was reached that the information den\ed from 
these studies does not compare in diagnostic and prognostic 
importance with that from correspondmg studies of renal 
fimction This was thought to be dependent on several factors 
(1) the limited number of cases of severe hepatic mvolvement 
studied, (2) the fact that hepatic fimction may be earned on 
effiaently with but a small portion of hepatic substance, the 
factor of safetj’ being unusually great, and (3) the fact that 
the prognosis m many cases is controlled by factors other than 
decreased hepatic function, per se, that is, mj'ocardial insuffi- 
dency , caranoma, and syphihs The uncertamtj* m the prognosis 
was thou^t to be due to lack of correlation of anatomic, clmical 
and functional findmgs occasioned bj' the newness of the subject 
miestigated However, it was firmly beheved that, saentific- 
ally and dimcally, this subject was worthy of much more exten- 
sn e investigation Today, after ten years, these condusions still 
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stand In til c interim , how c\ er, notable progress has been made 
Tlie findings of the tests in hepatic disease non ha\ e more tlian 
mere academic \ aluc The introduction of quantitatn e mctJiotls 
for the determination of scrum bihrubm and impros ed methods 
of utilizing phenoltctrachlorphthalcm ha\c made a^nllablc two 
practical procedures which peld infonnation of considerable 
chnical significance Furthermore, jaundice itself has been 
rendered available for study so that tlie scope of application 
of these tests has been broadened considerablj Tlicrc is at 
present a great need, however, for an adequate mctliod for 
determining the bile salts in the blood This in turn will permit 
of a direct approacli to the problems of dissociated jaundice 
Studies of the function of the liver yield information of a 
quantitative nature, and though at present they do not j-icld 
information which measures up in diagnostic and prognostic 
importance waUi tliat in corresponding studies of renal function, 
yet when considered in conjunction with the chmeal histoij, 
physical ecamination, and other Liboratoiy findings, this in- 
formation IS frequently of great significance and permits of 
conclusions witli regard to the extent of functional injurj 
Bv repetition of Uic test, tlic degree of injun in hepatic disease 
may also be followed more or less quantitativclj Tlie various 
tests, in all probabilitj, pertain to different functions of the 
liver and consequently yield broader information tlian can be 
obtained from a single test of one function \\liilc in obstructiv c 
jaundice, the scrum bihrubm and dje retention tend to parallel 
each other during anj great fluctuations in tlie degree of jaundice, 
in certam otlicr forms of hepatic disease tlie dye retention mav 
be maximal, while the scrum bilirubin is excreted normallj and 
fails to accumulate in the blood 

Latent injutj' to the liver often is revealed, especially in 
certain diseases associated with a subictcnc tint of the sUn 
such as pcmiaous ai^ia The van den Bcrgh test is capable 
of revealing tlie c.-ds'tchrc'of htcnl icterus More important, 
however, from the practical point of v^cw, ls the detection of 
metastasis to the hver tlirovgb the discovcn in certain instances 
of dccrea'wl hepatic function in which detection v oiild be otlier- 
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wise impossible Although functional tests will probably fail 
to reveal the very earhest hepatic mvolvement, yet experience 
suggests that they often indicate mvolvement of the hepatic 
function when other chmcal studies are incondushe In this 
connection valuable information has been ehated with regard 
to metastasis to the hver m many of our cases of carcinoma of 
the stomach, of the sigmoid, and so forth 

FmaU}’’, functional studies disdose changes m function m 
relation to therapeutic procedures In the treatment of sj’phihs, 
for instance, injun* to the hver can often be determmed pnor 
to the actual onset of jaundice The effect of treatment on 
hepatic function as determmed bj* the tests, affords an index 
to the most desirable tj-pe of treatment, and the extent to which 
it may be forced wnth safetj* Functional and clinical improve- 
ment occur after admimstermg glucose or sodium chlond m 
cases of hepatic msuffiaency Unquestionably the tests will 
play a sunilar part m the treatment of other diseases of the 
hver For example, a senous effect on hepatic function has 
been demonstrated by one of the laboratorj' staff followmg tlie 
admimstration of chauhnoogra oil to dogs, while m many in- 
stances prompt improvement m the findings of the test has 
followed surgical or medical procedures 

From the foregoing, it appears that although studies of the 
function of the hver so far ha^e failed to equal m ■v'alue similar 
studies of the function of the kidney, jet thej’ are alreadv of 
defimte and considerable practical importance The progress 
m the last fifteen years has been notable With the develop- 
ment of better methods functional studies of the hver will un- 
questionablj' occupy an important place m chmcal medicme 





